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The Ninth Annual Meeting 


HE American Congress on Surveying and Mapping held its Ninth Annual 

Meeting at the Statler Hotel in Washington, D. C., on June 8-10, 1949. 
President Marshall S. Wright opened the Meeting which was attended by about 
450 members and guests. 

The Honorable Willard L. Thorp, Assistant Secretary of State for Economic 
Affairs, made the opening address in which he stressed the value of maps to our 
national planning and development. He was followed by Miss Elizabeth M. 
Herlihy, Chairman of the Massachusetts State Planning Board, who discussed 
‘‘Surveys and Maps Required at the State Planning Level.”’ 

The afternoon session, with Dr. Thomas B. Nolan, Assistant Director of the 
U. S. Geological Survey, presiding, was devoted to a symposium on ‘‘ Needs, Uses, 
and Benefits of the National Topographic Map Series.’’ The principal paper 
was given by Reed A. Elliot, Chief of Project Planning of the Tennessee Valley 
Authority, on the subject of ‘‘The Value of Topographic Maps to the Tennessee 
Valley Program.’’ His excellent discussion was followed by comments from a 
panel of ten speakers who brought out the usefulness of such maps to their own 
activities and stressed the desirability and necessity for completing the U. 8. Topo- 
graphic Map as soon as possible. The panel included R. C. Stephenson, Assistant 
State Geologist of Pennsylvania; Mr. E. C. Houdlette, Director of the Massachu- 
setts Dept. of Public Works; John W. Dixon, Director of Project Planning of the 
U. 8S. Bureau of Reclamation; George H. Lacy, Chief Engineer of Gulf Oil Co.; 
George R. Rich, Public Utilities Consultant of Charles T. Main, Ine.; Helmuth 
Bay of Rand MeNally & Co.; Warren Creamer, Director of Engineering and Con- 
struction of the Connecticut Highway Dept.; I. A. Pasarew, Director of the Mary- 
land Planning Commission; R. Smith of the U. S. Chamber of Commerce; and 
H. E. Seely of the Canadian Forestry Service. 

The morning of the second day was devoted to meetings of the Technical 
Divisions. The Cartography Division with Warren C. Crump of the U. 8. Hydro- 
graphie Office presiding, held a panel discussion on Cartography with Newman 
Bumstead of the National Geographic Society as Moderator. Participants in the 
discussion, which involved the processes followed in laying out, drafting, and 
printing a map of North America, were Wellman Chamberlin of the National 
Geographic Society ; Walter S. Dix, Tennessee Valley Authority ; John I. David- 
son, U. 8. Geological Survey; William W. Heintz, Williams & Heintz Co.; and 
Hanson Hoen, A. Hoen & Co. 

The Control Surveys Division, under the Chairmanship of Capt. H. W. 
Hemple of the Coast & Geodetic Survey, also met and several subjects were dis- 
eussed. Mr. Lloyd J. Morrison of the Public Roads Administration described 
‘*Highway Location Ground Surveys in National Forests and Parks.’’ Follow- 
ing his talk the ‘‘ Utility of Accurate Highway Surveys’’ was discussed by L. G. 
Simmons, U. 8. Coast & Geodetic Survey; J. C. MeCall, Army Map Service ; and 
C. 8. Maltby of the U. S. Geological Survey. 

The Property Surveys Division held its Conference Meeting with S. A. Bauer, 
Chairman, presiding. The preparation of a set of by-laws, progress on the con- 


tents of an ideal and all-inclusive textbook for land surveyors, and assignment of 


new special committees were among the items covered. 
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At the meeting of the Surveying Instruments Division, Chairman L. C. Higbee 
presiding, several interesting papers were given. The ‘‘Automatic Traverse 
Computer’’ was described by C. W. Kitchens of the Engineer Research and 
Development Laboratories ; ‘‘Oil Company Surveying Instruments’’ by Grant W. 
Herzog, Shell Oil Co.; ‘‘ Just Where Are Our Instrument Makers’’ by Carl W. 
Keuffel, Vice President of the Keuffel & Esser Co.; and ‘* Instrument Improve- 
ments,’’ discussed informally by various instrument makers. 

Proceedings of the several Technical Division Meetings will be printed and 
sent to all members during the coming year. 


PLENARY SESSIONS 


The afternoon meeting of the second day was presided over by Rear Admiral 
L. O. Colbert, Director of the Coast & Geodetic Survey. Among the papers given 
were ‘Scientific and Cultural Cooperation Program’’ by Haldore Hanson, Exec- 
utive Director of the State Department’s Interdepartmental Committee on Scien- 
tific and Cultural Cooperation; ‘‘Operational Geodesy in Latin America’’ by 
Col. Fremont 8. Tandy, Director of the Inter-American Geodetic Survey; and 
‘The Legal Status of the Surveyor in Canada’’ by C. C. Lindsay, Quebee Land 
Surveyor. The remainder of the afternoon was devoted to ‘‘Up-to-date Repro- 
duction Processes’’ which were discussed by A. R. Materazzi of the Aeronautical 
Chart Service, Samuel Sachs of the Coast & Geodetic Survey, and Robert E. 
Rossell of the Engineer Research and Development Laboratories. 

On Friday, after the general business meeting, a number of other interesting 
papers were given on various subjects. Among them were ‘‘The Surveyor— 
Pioneer to Professional,’’ by W. B. Williams, Land Surveyor; ‘‘Surveying Eduea- 
tion in India’’ by Major B. H. Marley of the Madras Educational Dept., India; 
and ‘‘Surveying in our Engineering Curriculums,’’ Prof. Harry Bouchard of the 
Univ. of Michigan. 

During the afternoon meeting with President Marshall Wright presiding, 
J. E. Hawkins spoke on the ‘‘ Phase Measuring Device for Electronic Surveying.’’ 
He was followed by Julius Speert, U. S. Geological Survey, who described the re- 
sults of tests of the Johnson Elevation Meter, and Joseph G. Kelley who spoke on 
“Trig Traverse.’” The meeting was concluded with a diseussion of ‘‘Soil Maps’’ 
by Howard A. Whitlock of the Bureau of Plant Industry and a motion picture, 
the ‘‘Use of Helicopter in Surveying and Mapping.’”’ Mr. Elmer E. Gustafson 
of the Bell Aircraft Corporation and Robert O. Davis of the Geological Survey 
commented on the picture during its showing. 


BUSINESS SESSION 

In his opening address at the business meeting President Marshall Wright 
heavily stressed the importance of increasing the membership of the Congress. 
He indicated that the scope and activities of the organization had now increased 
to the point where each member should consider himself as one of a membership 
committee and aid in securing the support which is so vitally necessary to carrying 
out the aims and purposes to which the Congress is pledged. Mr. Wright also 
reported on the activities of the Cartographic Conference at Buenos Aires, Argen- 
tina, and the meeting on cartographic developments held at the request of the 
Secretary of the United Nations at Lake Success, New York. 
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Walter Dix, Secretary of the Congress, then gave his annual report which in- 
cluded a brief resumé of the meetings of the Executive Committee and Board of 
Direction during the past year. The Treasurer, Richard T. Evans, reported on 
the financial status of the Congress as of June 6, 1949. 

Mr. Wright then called on the chairmen of the various special committees and 
technical divisions for their reports. These appear elsewhere in this issue. 

Julius L. Speert of the Tellers Committee then presented his report on the 
results of the annual election. He indicated first that the three amendments or 
changes to the Constitution had been voted effective. The officers who were 
elected for 1950 (taking office on January Ist in accordance with the new amend- 
ment) are: President, 8S. A. Bauer, Surveyor and Engineer of Cleveland, Ohio; 
Vice President, Helmuth Bay, Rand MeNally & Co., Washington, D. C. The 
elected Directors are Prof. George H. Harding, Murray Y. Poling, Newman Bum- 
stead, Chas. V. Fuechsel, W. O. Byrd, and Theodore G. Alteneder. 

Capt. K. T. Adams, Chairman of the Resolutions Committee, then presented 
his report. 

In his closing remarks Mr. Wright recommended that consideration be given 
to the suggestion that Annual Meetings be held in the late fall. 

EVENING DINNER 

As at the previous Annual Meeting, the annual dinner, preceded by a cocktail 
party, was held in the Congressional Room. Murray Poling who acted as master 
of ceremonies was ably assisted by an all-star cast of both professional and non- 
professional entertainers who kept the guests in a state of varied and mixed 
emotions during the dinner and the period which followed it. 

INSTRUMENT EXHIBIT 

The instrument exhibit was, in the opinion of everyone, one of the best that has 
been set up at any annual meeting. It was well attended and great interest was 
shown in the numerous new devices which the instrument makers continue to 
develop. The sponsors included the Brunson Instrument Co.; David White Co. ; 
Eugene Dietzgen Co.; Henry Wild Surveying Instruments Supply Co. of Amer- 
ica, Ine.; Hilger & Watts, Ltd.; Keuffel & Esser Co.; Marchant Calculating Ma- 
chine Co.; Raytheon Manufacturing Co., (Submarine Signal Co.); Wallace & 


Tiernan Products Co.; and W. & L. E. Gurley. ’ 
HeLtmMuti Bay 
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The Tenth Annual Meeting 
JUNE 21, 22, 23, 1950 


Shoreham Hotel, Washington, D. C. 
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Opening Address 


By the HONORABLE WILLARD L. THORP 


ASSISTANT SECRETARY OF STATE FOR ECONOMIC AFFAIRS 


\ R. WRIGHT, members of the American Congress on Surveying and Map- 
4 ping, | have a great envy for those of you who are engaged in the process 
if surveying and making maps. You not only have the satisfaction and interest 
of starting with a situation where there is a great unknown, but you have the 
satisfaction finally of arriving at something which from the point of view of 
your own requirements represents a completed solution of the problem. This 
i.u.t be a very happy way to operate. 

At the State Department I must say we are never sure that we have found 
the solution to any problem, although we are aware of the great unknowns. 

As a matter of fact, as a layman, one starts with the feeling that everything 
has been mapped and everything has been surveyed. There is a certain amount 
of damage done by having these neat geographies which we are all exposed to in 
elementary school, which seem to give the complete story. They don’t leave big 
white blank spaces the way the ancient maps used to, the rivers apparently run 
to some source, and one has the impression that the basic job has been done. 

And it is only when you begin to think of problems of the kind that we are 
studying now in the State Department, problems of economic development in the 
underdeveloped areas of the world, that you realize how economic progress is 
and has been limited by lack of adequate information for many areas. 

Of course, we all use maps all the time. I don’t think it is telling any stories 

ut of school to report about a meeting which I attended once in the White House. 

We were there to discuss with the President some problems concerning Germany, 
and in the course of discussion there came up the question of the subdivisions in 
Germany, which are called the ‘‘ Liinder.’’ And we had brought from the State 
Department a map which sketched out just what the divisions were of the present 
local governments in Germany. 

The President said, ‘‘How does that compare with the state divisions be- 
fore the war?’’ One of the men from the State Department started to point 
out the similarities and differences, and the President said, ‘‘Wouldn’t it be 
easier to compare it directly with a pre-war map?’’ And this fellow said, ‘‘ Why, 
of course, it would, but we didn’t bring one.”’ 

Well, the President has a big desk with the usual row of drawers on each 
side, and he pulled open the bottom right-hand drawer. That’s the big double 
one, you know, in the ordinary desk. That drawer was filled with maps. He 
thumbed them over and, sure enough, he pulled out a pre-war map of Germany. 

I think it is interesting that the President of the United States, as part 
of his immediate equipment, right in his own desk at which he works all the time, 
has devoted the big double drawer to maps, not merely maps of the United 
States, but maps of the entire world. 

The political situation in the world, the psychological situation in the world, 
is different now from that which has ever existed before. Some of the problems 

Presented at the Ninth Annual Meeting, American Congress on Surveying and Map 
pine, Washington, D. C., June 8-10, 1949. 
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that are present are ones that could well have been anticipated. But one of the 
particularly interesting developments since the end of the war—it is not new, 
it is an accentuation—is the demand by the peoples of many countries for a real 
improvement in their standards of living. 

My office in the State Department might almost be regarded as a traffic 
artery with respect to economic problems. And for the last 4 years I have had 
a steady stream of visitors, many of them officials, some of them private individ- 
uals, from other countries. 

I suppose for the first 2 years the great majority of people coming to see me 
and wanting assistance from the United States Government were people from 
Western Europe. And they needed wheat, they needed raw materials, they 
couldn't see how they were going to recover from the effects of wide-scale de- 
struction. 

But steadily there has been a shift, and more and more people are coming to 
the United States Government from one place or another, and asking for help 
help to get away from long-established poverty and disease and low standards of 
living. As you look around the world, you find that the majority of countries 
are in this situation where they are under-developed and where the people have 
become aware of the situation. 

Now, they have become aware of it for many reasons. They have become aware 
of it in part because of what they have learned from visiting soldiers and sailors 
from the United States. They have become aware of it in terms of pictures that 
they have seen, and stories that they have heard about what can be done with life, 
and what has been done in the United States. 

And they have become aware of it because their own politicians, not merely 
the Communists—although the Communists always emphasize the miserable state 
of life in these countries—but their own politicians, like politicians everywhere, 
have pointed out the things that need to be done and made promises as to what 
they hope to do. 

This is a world-wide phenomenon of peoples applying pressure to their gov- 
ernments for economic development. 

We have a very real interest in it in the United States for economic reasons, 
for political reasons, and for humanitarian reasons. And I shan’t go into the 
arguments here. This is the situation in these countries, and we are now com- 
mitted by the President of the United States to try to give some assistance in 
ameliorating the situation. 

I wouldn’t say that this is a new idea. We have given a great deal of as- 
sistance to other countries. We were surprised to find when we went through the 
agencies of the United States Government to discover that nearly 20 different 
agencies had cooperative operations with some foreign government or other, 
whereby American technical assistance—it might be an agricultural experiment 
station, it might be an advisor with respect to national budget system, or anything 
else in the whole field of skills and professional knowledge—was being provided 
to other countries. 

But this has gone on in a somewhat disorderly way, more or less fortuitously, 
with little effort to do it on an organized basis or on a substantial basis. And 
since the President made his speech in January with respect to what is now known 
as Point Four, we have been trying to see how much can be done by the United 
States in this area to assist other countries. 
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But | want to talk particularly about the matter of technical assistance. Of 
course, it is hard to talk in terms of any particular formula, because the under- 
developed countries are so different in their habits, in their background, in their 
requirements. I think it is a reason for great self-congratulation that the United 
States, or North America, let’s say, was not developed five hundred years earlier. 
If it had been, the chances are that the kind of social structure which had rigidi- 
ties in it, that was directed to maintaining the status quo, which existed in Europe 
at the time, might have been transferred here and been much harder for us to 
break through. 

The old civilizations are in part backward just because of the tremendous 
strength of the many centuries of living before the scientific revolution, the in- 
dustrial revolution, the social revolution that started perhaps three hundred 
years ago. 

And so you have a real problem in terms of development, because of these 
social difficulties. Suppose the thing that is necessary in some country is inocu- 
lation or vaccination of the cows in that country. But suppose that the cows 
have a very real religious standing, so that vaccination is quite an improper thing 
for a human being to do to a cow. You have a social resistance to what seems to 
us a perfectly obvious thing to do, based upon social habits and ways of thinking. 

But it has been true that the technicians in many areas, working with these 
other countries, have succeeded in finding ways of passing along to them and 
getting into use methods that will bring about greater productivity. 

The head of the Food and Agriculture Organization said to me the other day 
that if we could only get the rest of the world up to the state of agriculture in 
the United States in the year eighteen hundred, just get them up to that level 
of technical competence, it would completely change the food picture as far as 
the world is concerned. So to some extent we are thinking necessarily in what 
look to us to be fairly elementary terms. 

There is a great deal that has to be done of this basic sort before one can move 
ahead with anything like a modern type of economic operation in these countries. 

That is a very hard thing for many of them to understand. I suppose there is 
no request that comes to us more often from other countries than the request 
for assistance in getting machinery. Now, to use machinery requires a tremen- 
dous number of subsidiary things. 

There is the problem of power, the problem of transportation, perhaps the 
problem of harbor development, the problem of training workers. Just take the 
element that you will all recognize, I think, who have worked in other countries, 
what might be called social discipline. 

One of the things that is essential if one is going to operate in any organized 
way is that people will have respect for time. You can’t have people coming to 
a factory, some at nine and some at nine-thirty, and some at ten, and some at 
ten-thirty, if it is supposed to start at nine o’clock. And yet this notion of 
respect for time, one of the kinds of social discipline, is obviously something that 
hasn’t developed in areas where everything is done on the basis of the individual 
and the handicraft system, working completely free from everybody else. 

And so the problem of machinery is no solution. We have to start back of 
that in many of these areas with the fundamental requirements. 

The fundamental requirements may be in some areas a matter of dealing with 
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some form of disease. One of the outstanding things that has happened in this 
field recently has been what half a dozen people did in Greece with respect to 
malaria. Asa result of these half a dozen people using DDT, the number of cases 
of malaria in Greece were reduced to such a degree that it is calculated that forty 
million more working days, man-days, have become available to the Greek econ- 
omy. 

Malaria just meant that a substantial part of the population were unable to 
work efficiently for a substantial part of the year. Half a dozen people created 
a tremendous ability to produce on the farms, building roads, and so forth, just 
by using modern technology. 

You have the health field as one of the important fields in many areas. 
The education field is another one that is important. And then, beyond that, 
probably, agriculture, because without adequate food you can’t do many other 
things. You can’t have people engaged in these other activities, industrial activi- 
ties, unless a smaller number of people can raise the food that is required. 

Then from that kind of basis, reached already in some countries, and not in 
others, it is possible to build on up into higher levels of what we might think of 
as modern methods of productivity. 

This is all very well as a notion, as an idea. It is now part of the objective 
of American foreign policy, one of our four basic objectives, and the problem 
is just how can it be done. 

Well, you know perfectly well that this kind of thing is not something that 
can be wrapped up in a bundle and shipped over to some other country. It can’t 
even be done by people who go to the other country unless the other country it- 
self is interested, is eager, is prepared to give full support to this kind of op- 
eration. One of the real unknowns at the present time is the extent to which other 
countries are prepared to translate the fine words about economic development 
to an actual drive and effort on their part to do their share of it. 

There are many different ways in which working with other countries can be 
done. We have the United Nations as one of the vehicles. The United Nations 
will do a great deal in this field. There are some advantages to having the United 
Nations carry on the operations, partly because they can assemble people from 
many different countries. They can coordinate programs in different countries. 

Malaria control, for instance, is probably not much good if it is done in 
one country that has borders with another where there isn’t any program of 
malaria control. And the United Nations also has the device for bringing sup- 
port to the program from many different countries. 

As you know, as a result of urging by the United States, the United Nations 
have recently come out with a proposal describing what they think they can 
do in the field of technical assistance in the next two years. 

This is to be coordinated, must be coordinated, with a whole series of American 
programs, programs where the United States Government has a common interest 
with some other government, and where we will work directly with them. 

And beyond that, it is tremendously important that there be further efforts 
made by private organizations like this one, which provide a center in which 
assistance can be given back and forth across national boundaries. 

The program, as it will go to Congress, is going to propose that a sum of 
money be given to the executive branch of the government for it to allocate, and 
therefore it will be in a position to coordinate the various activities. 
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Some of that money will go to the United Nations and the United Nations Spe- 
cialized Agencies to support their work. Some of it will go to support the bilateral 
programs between the United States Government and other governments. 

And some of it will go to support the work done by private agencies, or to 
contract out to American private agencies work that we feel it would be useful 
for them to do in other countries. 

This is a problem that one has to live with, to experiment with, to find out 
what are the best ways of facilitating economic development in other countries. 
Some things won’t work. Some things will work exceedingly well. 

Some areas we may find, some countries we may find particularly cooperative, 
and others not so cooperative. But basically the notion is that it is in our own 
interest in the United States to have these other areas develop, and that beyond 
that, this is the kind of program which is a happy kind of program, that it not 
only is in our own interest economically and politically, but it corresponds with 
a certain amount of moral sense, if you will, of a humanitarian interest in the 
other areas of the world. 

It is very difficult, you know, to be the richest country, just as it is to be the 
richest person, because under those circumstances it is exceedingly easy for 
people to develop a dislike and a feeling that you are not friendly, and it is ex- 
ceedingly important in terms of our relationships with other countries to con- 
tinually demonstrate that we are friendly and we are interested and we are 
concerned. 

That is one of the very strong aspects of the policy that I have been describing. 

Let us bring this down more specifically to the kind of problems that you are 
interested in. Why should mapping and surveying have any bearing on this 
whole matter ? 

[ don’t know that I even need to give the answer. I suspect many of you 
could give a better answer than I can. But I know of a number of very impor- 
tant elements here where any development processes will depend upon the kind 
of work that is done in your profession. 

Take a simple case, for example. One of the things that is exceedingly limit- 
ing in many countries is the lack of transportation. People may live in a given 
area which can produce rice in much greater quantities than they are producing 
it, but they haven’t the way of getting their rice to any market, and so they 
only produce what they need themselves, and perhaps spend a lot of time raising 
tobacco which may not be at all suitable for their particular area, but because 
of the lack of transportation, they are forced to be isolated in their economic 
self-support. 

And so you have the problem of roads, the problem of railroads, and even the 
problem of air transport as one of the key problems in connection with economic 
development. 

I suppose that if one went back and studied the history of the Philippines, 
different people would point their fingers to different things that had been done 
by the United States Government. 

In the fifty years we did a rather amazing job, I think, in connection with the 
development of the Philippine Islands. And the things that were done were in 
the field of education, they were in the field of road building, and they were in 
the field of assisting in the development of responsible government organization. 

The transportation field obviously is one which can’t move any considerable 
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distance without help in terms of surveys, maps, and in general knowledge 
cific knowledge—of the terrain in which one is dealing. 

To take one other illustration, the general field of resource development: It 
is undoubtedly true that many of the items which are in relatively short supply 
today in the world, or that threaten to become in short supply in the future, can 
be found in these under-developed areas. 





spe- 


That is a matter, of course, of geologists, but it is also a matter of the basie 
understanding of the character of the areas. And I have no doubt in my own 
mind that one of the fundamental requirements in all of these areas for their 
full development is a full record and knowledge of the geographical situation 
with which one must deal. 

And so | think that you should have- 





you won’t be able to avoid having— 
a very real interest in the way in which this Point Four program moves forward, 
because the skills which you have will be skills very much required in carrying 
forward the program. 

With respect to the United States itself, what we are hoping to do is to come 
before Congress very shortly with details of the Point Four program. We hope 
that Congress will act upon it at this session, and that it will be possible to begin 
discussions with other governments immediately thereafter. 

I must warn you that this is going to take time. One can’t suddenly set up 
projects, find skilled personnel, and get them in operation. That all takes time. 
And the whole program must take time. Economic development is nothing that 
can be developed overnight or even over a decade. 

We are talking about something which must become a continuing part of 
American foreign policy, an interest in these under-developed areas, a willingness 
to assist them when they themselves show their real interest in carrying it 
forward. 

And this means from the point of view of the United States we have got to 
think rather more than we have in the past that professional people should be 
prepared and look forward quite often to work in other countries. The British 
and the Germans as part of their culture established the notion that it was a 
right thing to do, quite a proper thing to do, when a youngster finished his 
training, to work in some other country. 

For us, we have that in some areas. I suspect that you are probably more 
developed in that notion than many people in other areas. But if over time we 
want to be fully effective in helping other countries, it is going to be a matter of 
more Americans being prepared to work in other countries, and also of our bring- 
ing here to work with us the experts of other countries. 

That stream of people coming to the United States has been growing grad- 
nally, and it is tremendously important, because it is one of the easier ways, par- 
ticularly at the more advanced technical level, of raising the level back in the 
home countries of these individuals. 

And so what I am talking about is not merely a United Nations program, it 
is not merely a United States Government program. It has got to be one in 
which a great many individuals take an interest and are prepared to do their part. 

And as it moves ahead into the next few years, I would think that your organi- 
zation, and you as individuals, have a very considerable part to play in our under- 
taking to facilitate economic development in the backward areas. 
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Equitable Fees for Property Surveys 


The American Congress on Surveying and Mapping has approved the following 
Statement of Principles and Recommendations, submitted by the Property Surveys Divi- 
sion, Sol A. Bauer, Chairman, as a basis for the determination of appropriate and equita- 
ble fees for property surveys. The Principles and Recommendations are of general 
applicability to the determination of property surveying fees. They are offered, there- 
fore, as rules of guidance for the members of the Congress and others who may have 
occasion to use them. 

M. 8. Wricut 
President 


STATEMENT OF PRINCIPLES 


A. Property surveying is a profession of ancient origin. It has not only 
survived the centuries, but its requirements have continually increased both in 
scope and in the application of technical knowledge. 

B. As an occupation, it demands an adherence to the rules of good business 
eonduct. As a profession, it owes responsibility to itself and to the public which 
it serves. 

C. These responsibilities demand adherence to those Codes of Ethics and 
Standards established and recognized by the profession. They also demand a 
character and scope of work which includes, not only those services properly 
requested by the client, but also those that a broad professional experience would 
indicate as a necessary and logical part of the work to be performed. 

D. The best service to the client and to the public can be assured only when 
the surveyor receives an adequate fee for his work. That fee should cover all 
expenses and salaries applicable to the job, plus those expenses that are created 
by the necessities of continued and sustained practice, plus a fair compensation 
to the surveyor for his time, knowledge, advice and responsibility. Such com- 
pensation should be commensurate with that of other professional men of similar 
training and responsibility, operating under similar conditions. 

E. Again the best service to the client and to the public can be assured only 
when competent employees are engaged in the various classifications of the work. 
Adequate compensation to such employees is a prerequisite for their continued 
interest and performance. This compensation should be commensurate with that 
of other men of similar training, experience and responsibility. 

F. The methods used and the standards of accuracy required for property 
surveys are, in a great measure, determined by local conditions. Variations in 
methods and standards occur because of such factors as the diversity of laws 
controlling the interpretation of deeds and documents, history of the community, 
customs, and topography. Except for the more simple property surveys, con- 
ditions are usually such that it is not possible to predict all of the elements that 
will affect the time and cost of a survey. 

G. Fixed fees, however just and equitable, may subject a profession to accu- 
sations of price fixing or unethical conduct. The standard by which to determine 
an equitable fee should be based on the following minimum requirement: The 
minimum fee for a property survey is that which is necessary for the proper 
performance of the particular service on a recognized professional level. 


165 











166 SURVEYING AND MAPPING 


RECOMMENDATIONS FOR USE IN PREPARATION 
OF FEE SCHEDULES 


1. Fees should be based upon a proper professional service, rendered in con- 
formity with the TECHNICAL STANDARDS FOR PROPERTY SuRvVEYs of the American 
Congress on Surveying and Mapping, and any revisions, additions or supplements 
thereto adopted by The American Congress on Surveying and Mapping. 

2. Fees should include compensation for such additional work beyond that of 
the client’s immediate needs, as good practice indicates advisable. 

3. Fees should be predicated upon a proper base of compensation to properly 
trained employees. 

4. A satisfactory and proper minimum basis for professional charges is repre- 
sented by the formula ‘‘SALARY COST PLUS 100 PERCENT,”’ in which the 
term ‘‘SALARY COST’”’ shall be understood to be the total of all wages and 
salaries paid to field men and office men whose work on the project is immediately 
and directly connected with the completion of the project, and for the length of 
time each is engaged on such project, and further provided that ‘‘PLUS 100 
PERCENT’”’ as used herein shall include all other normal items of expense in 
connection with the instant project, including normal supervisory charges, normal 
clerical and stenographic assistance, general executive compensation, overhead, 
and like matters. It is understood, however, that charges may, by reason of 
special or unusual factors, be increased over the above minimum. 

5. Predetermined prices for property surveys should be discouraged as 
damaging to good professional practice. 

6. Bidding for professional work on the basis of professional fees should be 
discouraged. 

7. Fee schedules should be sufficiently general to allow for the variations of 
local customs and conditions within the included area. 

8. Fee schedules should be recommendatory in form, and should be developed 
for the guidance of the profession in determining proper charges. 

9. Fee schedules should be as general as possible in classification, and should 
avoid excessive refinement in breakdown for minor differences of work. 


RECOMMENDED FORM OF FEE SCHEDULE 


Note :—In the following form, the blank spaces are to be filled with amounts to be 
determined by the group or organization of practicing surveyors in the particular area in 
which the fees are to apply. 


I. GENERAL STATEMENT 

A. (Name of organization) recommends the following charges as appropriate 
and equitable for property survey and allied work. 

B. Charges for professional survey work should be predicated upon, and all 
survey work shall be performed in conformity with, the TecHNIcAL STANDARDS 
FOR Property Surveys of The American Congress on Surveying and Mapping. 

C. Because of the dissimilarity of property survey work, and the varying 
nature of the requirements of service, it is generally impossible to determine in 
advance the amount of work a property survey will require. Therefore, definite 
bids for survey work shall be discouraged, and no surveyor should compete with 
another on the basis of professional charges that will not adequately compensate 
him for properly performed services. 
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D. Fees should be based upon time spent, the difficulty and responsibility of 
the work, and should not be contingent upon the success of litigation or other 
negotiation. 

E. The charges stated herein are suggested fees suitable under the average 
circumstances, for the proper performance of various professional services. 
Unusual conditions, increased responsibility, unusual difficulties, justify fees in 
excess of these minima. 

Il. PER DIEM RATES 

The following per diem charges are recommended as reasonable minimum 

charges: 


A. FIELD WORK: 


Each surveyor or party leader $ 
Each chief assistant $ _ 
Each additional assistant $— 
NoTe:—A minimum charge of 60 percent of the full day’s charge for half 
day or less is deemed reasonable. 

B. OFFICE WORK: 
Principal in consultation or report $ 
Engineer, Caleulator or Draftsman $- ——— 
Assistants $ 

C. COURT WORK: 
Expert testimony $ 


(Other services as above) 


Ill. RECOMMENDED CHARGES FOR VARIOUS 
CLASSIFICATIONS OF WORK 


A. The following minimum charges are suggested for the following classifi- 
cations of surveys: 
1. Residential Property Surveys: 
a. Definition: 
b. Recommended minimum $ 
2. Business Property Surveys—Loeal : 
a. Definition: 
b. Recommended minimum $ 
3. Business.Property Surveys—Central or Downtown: 
a. Definition: 
b. Recommended minimum $ 
B. Per diem rates are recommended for the following classifications of 
surveys: 
1. Industrial 
Farms 


4. Topographic 
5. Aecident Reports 
6. Miscellaneous 


IV. ADOPTION 


The above schedule has been approved on ———— ee ee ee 


) 
3. Subdivisions 
} 


to apply to by 2 
as representing adequate and equitable minimum charges for the various classi- 
fications of survey work indicated. 








The National Geographic Society 
1948 Eclipse Expedition to Rebun Jima 
By DR. JOHN O’KEEFE* 


HEN Mr. Hough, Chief of the Geodetic Division at the Army Map Serv- 

ice, called me into his office and told me that the National Geographic 
Society, in the person of Dr. Briggs, had asked me to go to Rebun Jima as 
astronomer, I was, of course, delighted. Since the Army Map Service had 
already taken a part in some of the geodetic preparations, I knew the general 
outlines of the project, and I also knew several of the camera technicians who 
had been invited to other observation sites. 

The general purpose, I knew, was to determine the relative position of sev- 
eral points on the earth’s surface by measuring the exact position of the moon, 
just as in surveying we may attempt to determine our position by measuring the 
angles to several external points. We were to use the moon as our reference ob- 
ject, because it is the only object outside the earth which is near enough to be 
of any use. In a sense, our method was an extension of such methods as the 
use of the Geological Survey’s anchored balloon, the Navy’s flare method, and 
the Air Force’s Shoran. In each of these, points which are not intervisible 
are connected by measurements on some object which is so high that it can be 
seen from both points. 

The moon is very high indeed—about 238,000 miles. If we try to measure 
its position by the use of the conventional telescope crosshairs, we find that we 
must take extremely exact measurements, in order to fix our position accurately. 
In fact, in order to get within 100 feet, we must measure the moon’s position 
within an error of one-tenth second or less. 

In ordinary geodetic surveying, one-tenth second represents an unattainable 
accuracy. The reason, as every surveyor knows, is not in the instruments; it 
is in the atmosphere itself. When we look at a rod by day, or a light at night, 
we never find it either perfectly sharp or perfectly steady. Little pockets of 
air of different optical performances are constantly blowing across the line of 
sight and they make the image unsteady and blurred. The same is true when 
we look at the stars. Between the earth and the stars there is approximately 
6 miles of atmosphere, which makes the image dance and change color like a 
flame. Sometimes the oscillations cause large errors, sometimes small; but 
there are no cases on record in geodetic work, where the average error was much 
below three-tenths second of are. 

[f we could set up our theodolites on the moon, of course, matters would be 
much different. Then if we wished to measure an angle to the earth or the sun, 
we would be limited only by our instrumental difficulties, not by the atmosphere, 
since the moon has no atmosphere. Of course, such a measurement is out of 
our grasp for some time to come; even the most ardent exponents of inter- 

Presented at Eighth Annual Meeting, American Congress on Surveying and Map- 
ping, Washington, D. C., June 21-23, 1948. 

Chief, Research and Analysis Seetion, Geodetic Division, U. S. Army Map Service. 
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planetary voyaging would scarcely recommend holding up a serious scientific 
program until it can be executed on the moon. 

Nevertheless, by observations at an eclipse, we can get the same accuracy 
that we could if we were on the moon. The reason for this is that at an eclipse, 
we can use the sun’s edge as our crosshair for measuring the position of the 
moon’s edge. Since there is no air between the sun and the moon, the distort- 
ing effects of the earth’s atmosphere are, for practical purpose, eliminated. 
The accurate measurement of angle is replaced by the accurate measurement of 
time. We must know the precise instant at which a particular part of the sun’s 
edge is covered by the moon. Once the moon has covered this part, our at- 
mosphere may twist and blur the picture as much as it please; it cannot make 
light when the light is cut off. This is the reason, then, why geodetists go to 
the far places of the earth to observe an eclipse, instead of sitting at home and 
measuring in peace. 

But the edge of the sun, not having been designed by, say, Mr. Gurley or the 
Zeiss works, has certain disadvantages when we try to use it as a crosshair. It 
is not mathematically sharp, for the sun is a mass of glowing gas and hence has 
no well-defined surface, such as a solid or a liquid might have. Fortunately, the 
brightness of the gas on the sun fades out quite rapidly, toward the edges of the 
sun’s disc. Here we must appeal to the astrophysicists; they tell us (and the 
evidence confirms them) that the sun’s atmosphere, as seen from the earth, has 
thickness of about four-tenths second of are and that the change in brightness 
in one-tenth second of are is about 30 percent. With the help of a little astro- 
physical theory, this difficulty can easily be overcome. 

Next we must face the fact that the moon’s edge, though perfectly sharp, is 
not smooth and round. Therefore, we cannot talk about the center of the 
moon’s dise with any assurance that we are talking sense. Fortunately, how- 
ever, we do not need to fix the position of the moon absolutely; we need only 
compare its position as observed at one point with that at another. Hence, the 
rough edges do not directly concern us, since they are nearly the same at both 
places. It is only the changes in the profile of the moon which worry us. 

The moon’s profile can be compared to the skyline. As we drive down the 
road, we notice that the skyline is continually changing. Some of these changes 
are caused by new ridges rising up, so to speak, to obscure others; other changes 
are caused by changes of perspective, the phy sical features on the skyline being 
unchanged. With the moon, we have the same two classes of changes; those of 
the first kind we cannot allow for; those of the second kind, we can allow for 
with some precision; hence, at some points, at least, of the moon’s edge, we can 
make a close comparison of the widely separated stations, despite the roughness 
of the moon’s edge. 

What is the end result then, granting that these observational problems can 
perhaps be overcome? It is the distance and direction between two widely sep- 
arated points. If these points belong to different triangulation systems, it is, 
in effect, a geodetic link between them. In the 1948 eclipse, we hoped to link 
the North American triangulation with that of Japan and India. With the 
resulting system, we might well hope to make a new and powerful attack upon 
the ancient problem of the size and shape of the earth. 

The National Geographic Society had chosen seven sites, scattered from 
Burma to the Aleutians, for observing the eclipse. On the small island Rebun 
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Jima, near the northern tip of the northernmost of the four main islands of 
Japan, arrangements had been made with the Army for logistic support; and 
Lt. Cordova had set up camp in 4 feet of snow. The camp was set up in the 
middle of the only good road on the island. Every morning the fishermen 
streamed past the camp on the way to their boats; every night they streamed 
back. The camp consisted of four large tents, one for mess, two for quarters, 
and one for supplies. A pup tent was also set up where latitude and longi- 
tude were determined by a Japanese astronomical party. The instruments 
were kept in a small wooden house, built in the Japanese style. 

The house, we were told, was a typical small Japanese house, and was to be 
returned to Tokyo, after the eclipse. It was rather interesting. The frame 
was made of 3- by 3-inch timbers; the rafters were 3-inch round poles. The 
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Photograph by Maynard Owen Williams 
SHORELINE NEAR ECLIPSE CAMP, REBUN JIMA, HOKKAIDO PREFECTURE 
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walls were thin boards, scarcely thicker than shingling, laid edge to edge, with 
laths nailed over the cracks on the inside. On the outside, some narrow pieces, 
about 13- by #-inch, served to keep the planks lined up. There was nothing 
corresponding to a system of joists. There was no chimney; the house was 
heated by a stove, with a stovepipe as exhaust. The walls of the house were so 
thin that it was a constant effort to keep the paratroopers from driving their 
fists through them just for fun. 

On the island, when I arrived, were Drs. Nakano and Torao, the Japanese 
astronomers who were collaborating with us; Messrs. Merriam and Rubin, from 
the National Geographic Society; Lt. Clark, representing the Army, with five 
or six enlisted men; and the interpreter, Mr. Yasonobe. 

sy the time that I arrived on the island, the problems of quarters, food and 
transportation had been licked. There remained only a few instrumental prob- 
lems to think about. The worst of these was connected with the radio. We 
were receiving the WWYV signals, rebroadcast by KRHO in Honolulu. The 
rebroadeast had been arranged by Dr. Briggs, and it worked splendidly. Un- 
fortunately, our break-circuit chronometers were also putting on a broadcast of 
their own. The thyratron, which is a rather temperamental gadget, would 
think the problem over; sometimes it would fire in response to WWYV, and at 
other times in response to the chronometer. Dr. Briggs had, of course, foreseen 
this problem and we were therefore equipped with the standard suppressors. 
When we put these on the chronometers, their ticks dropped out. However, 
now we realized that there was another set of ticks, which also interfered with 
WWYV. We readjusted the suppressors. No change. We shifted the chro- 
nometers. No change. We disconnected all the chronometers, carried them out 
of the tent, and set them in a row on the sea-wall. Still that ticking! 

Then we listened very earefully to the ticking. We noticed that 1 second 
in every minute was silent. Since most chronometers omit the 59th second, we 
concluded that it must be a chronometer. We compared the missing second 
with each of our chronometers—on one it coincided with the 51st, another the 
54th, another the 57th, but none the 59th second. We decided that the ticking 
must come from some chronometer which was 2 seconds fast compared to our 
third chronometer. We told the Japanese and they very promptly led us to 
their pup tent, where we found a chronometer 2 seconds fast on ours. When 
the current was disconnected from this chronometer, the ticks stopped and we 
had a clear signal. I may add that the Japanese had had absolutely no inten- 
tion of making trouble; their equipment, like most astronomical sets, would re- 
spond only to a very narrow band; thus the broad signal from their chronom- 
eters did not interfere with their radios, and they had no reason to expect that 
it would bother ours. 

Our next problem was a bad internal short in the radio. We started to 
tear the set apart to find the trouble. Dr. Nakano however, kindly offered the 
help of a radio repair man, a Mr. Kono. Mr. Kono spoke no English but he 
knew his radios. In a few hours he had found the short and eliminated it. 

We next turned to the cameras. Mr. Merriam had a commercial Wall single- 
system camera; Mr. Rubin had a specially built camera, loaned to us by Prof. 
Bonsdorff, of Finland, who is the world’s leading authority on the subject of 
the geodetic uses of eclipses. Mr. Rubin and I hoped to be able to put the radio 
signals directly on the sound track and for that purpose, we began with the 
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Bonsdorff, since it was built that way. We made several attempts and finally 
vot a fair recording. However, when we attempted to put a suppressor on the 
chronometer, which was in the same circuit, the Bonsdorff galvanometer coil 
blew out. This was repeated until we had no spare coils; then we gave it up. 
It would have been nice to be able to put the radio signals on directly, since 
we could have checked the accuracy of our chronometer, chronograph and thyra- 
tron setup. But it really was not necessary. 

Two days before eclipse day, the authorities on the island had all the chil- 
dren say prayers for good weather. The day before the eclipse, they came and 
hung a small idol in the flap of the tent; it was made of cloth and had a cupids- 
bow mouth. We were told afterward that this idol should have been fed; we 
didn’t feed it and perhaps that is why we so nearly had bad weather. 


> 
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On the night before the eclipse, there was a violent storm. I went out in a 
Japanese fishing boat on an errand in connection with the island teletype, and 
| developed a great admiration for the seaworthiness of their boats and the 
courage of their men. 

The morning of eclipse day, the sun came out at 6 A.M. We leaped out of 
bed, dressed, and rushed out. Unfortunately, the clouds soon returned, and it 
began to rain. After breakfast, we made our 9 o’clock chronometer compari- 
son, and set the instruments in position, under tarpaulins, in the rain. 

Suddenly, at 10 o’clock, with first contact at 10:25, the clouds started to 
break up. By 10:15, there was only a thin haze; by 10:25, we were getting 
first contact in a sky that was perfect except for a banner cloud hanging over 
Rishiri Jima. The observations themselves, after all the preparations, were 
quite simple. Dr. Nakano and Sgt. Murray directed the sunlight by mirrors 
into the cameras; Mr. Rubin and Mr. Merriam pushed the buttons; and cam- 
eras did the rest. 

During the next hour, the sky darkened gradually and the landscape took 
on a wintry, metallic look. The air was perfectly clear. As second contact 
approached, it became quite dark in the cabin. I counted out the second to 
second contact. At 11:49:30 we started the run; a minute later the sky sud- 
denly became dark for a few seconds as the moon’s shadow swept over; then it 
gradually lightened again. We stopped the cameras, and came out and shook 
hands. Mr. Torao informed us that the moon had crossed the sun almost cen- 
trally 

Our shots of the fourth contact were somewhat spoiled by clouds, though 
still usable. That night I had dinner in a Shinto shrine, sitting crosslegged on 
the floor with members of the National Research Council of Japan. A few 
days later, | was on my way back from Wakkanai to Tokyo and home. 
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Cartographic Activities of the 
U.S. Geological Survey 


By C. F. FUECHSEL 


CHIEF, SECTION OF CARTOGRAPHY AND MAP EDITING, U. 8. GEOLOGICAL SURVEY 


ape THE PURPOSE of this discussion, cartography is defined as the com- 
pilation of essentially new maps from previously existing data, and the 
processing of topographic map manuscripts into ‘‘finished’’ drawings for repro- 
duction. In other words we are here dealing with cartography in a limited sense, 
rather than the broader application of the term, which sometimes is used to in- 
clude the production of original data from aerial photography and field surveys. 

The Geological Survey’s principal cartographic activity is that of completing, 
checking, drafting, and editing topographic map manuscripts for reproduction by 
photo-process or engraving methods. In addition to this major operation, small 
scale maps of the states and territories, and of the United States as a whole, are 
maintained on a basis of periodic revision. A number of the United States sheets 
of the International Map of the World, 1: 1,000,000 scale, have been compiled and 
published. This particular activity has been temporarily suspended since the 
World Aeronautical Chart series, published at that scale but on different sheet 
lines, was completed during the war. When the matters of sheet lines and map 
content have been reconsidered during the forthcoming conference at Lisbon,* 
this program may be resumed providing that general interest in the series is 
clearly reaffirmed. 

A program of compiling and printing transportation maps, 1: 250,000 scale, 
has been under way for the past several years for, and in collaboration with, the 
Public Roads Administration. New concepts and techniques have been developed 
in relief shading. The reconnaissance topographic maps of Alaska, produced by 
the Survey during the past 50 years, are being revised with the new data provided 
from aerial photographs and recent field activities. Certain wartime projects, 
such as the preparation and maintenance of the various series of aeronautical 
charts required by the Air Forces, are being continued on the basis of a long- 
range program. 

Several map items needed for informational service and management, such as 
state progress indexes and administrative planning maps, are maintained for dis- 
tribution to the public and for internal use, respectively. The activities of our 
Map Information Office involve the maintenance of related items that are of con- 
siderable interest to cartographers ; for example the series of index maps showing 
the cumulative status of topographic mapping, aerial photography, and geodetic 
control surveys. 

An important Geological Survey activity in the cartographic field is that of 
map design, and research for improvement of drafting equipment and map finish- 
ing procedures in general. Experiments with new drafting instruments and 
materials, development of improved type styles, preparation of technicai instrue- 

Publication approved by the Director, U. 8. Geological Survey. 

Meetine of the Internationsl Geographical Union—sponsors of the International 
Map of the World. (Meeting held April 8-15, 1949.—Ep.) 
174 











U.S. 


tions 
are 1 

C: 
cerne 
not ¢ 
trati 
ture 
of ca 
thes 
The. 
the ¢ 


Ay 
** fini 
calls 
ings, 
It m: 
duct 
sh ip 
form 
asper 
(fina 

‘ 


requ 
usin; 
gene 
vari 
char 
thus 
val, 

] 
requ 
ute ) 
dray 
qual 
tion 
qual 
phot 
eral 

( 
plot 
pers 
Trie 
alti 
may 


how 


yur 
on- 
ing 
tie 


of 
sh- 
ind 
uc- 


nal 











U. 8. GEOLOGICAL SURVEY ACTIVITIES l 


“| 


tions, and collaboration with other agencies in symbol and style standardizations, 
are included in this research program. 

Certain cartographic activities of the Geological Survey are not directly con- 
cerned with the production of topographic maps. These are mentioned here but 
not discussed in detail. They include such activities as the preparation of illus- 
trations for various bulletins and reports, compilation of geologic maps and strue- 
ture diagrams, special river surveys, land classification maps, and the miscellany 
of cartographic chores that arise in connection with geophysical exploration and 
the special surveys and investigations carried on by other divisions of the bureau. 
The cartographic operations that are conducted by the Topographic Division of 
the Geological Survey are discussed in detail. 


STANDARD TOPOGRAPHIC MAPS 


Most of our productive capacity in the cartographic field is devoted to the 
‘*finishing’’ of maps of this series. The present volume of work, which this year 
calls for the completion of over 500 new maps and a similar number of reprint- 
ings, claims more than three-quarters of our total cartographic work capacity. 
It may be helpful to discuss briefly the several steps that are involved in the pro- 
duction of topographic maps, to view the cartographic phases in their relation- 
ship to the other activities. Most of the operations described below are per- 
formed in the four regional offices of the Topographie Division. The broader 
aspects of project planning, however, and the steps subsequent to map finishing 
(final review and reproduction) are carried on in Washington. 

A. Project planning.—This involves a comprehensive study of the priority 
requests for topographic mapping that have been submitted by all Federal map- 
using agencies, state organizations, and others. Within the framework of the 
general plans that are thus established each fiscal year, and after studying the 
various factors of consideration, such as indicated use requirements and terrain 
character, specifications for the individual projects are drawn. The decisions 
thus reached prescribe the map compilation and publication scales, contour inter- 
val, eost and time schedule estimates, and the methods to be employed. 

B. Aerial photography.—Plans for photography are made on the basis of 
requirements for the methods prescribed, the publication series (7}- or 15-min- 
ute), contour interval, and other factors of influence. Specifications are then 
drawn and contracts awarded after competitive bids have been received from 
qualified commercial operators having suitable precision cameras. Upon notifica- 
tion that a given project has been completed, the film negatives are inspected for 
quality and compliance with precision requirements, before acceptance. Aerial 
photography for Alaska is for the present usually accomplished by military photo- 
graphie groups in connection with training programs or project requirements. 

C. Control surveys.—The horizontal and vertical control requirements for the 
plotting instrument and procedures to be employed are now indicated. Field 
personnel then make the necessary basic and supplementary control surveys. 
Triangulation, transit traverse, spirit leveling, planetable traverse, precision 
altimeter, or elevation meter methods—depending upon the problems involved- 
may be employed. 

D. Map compilation.—The map projection and horizontal control points are 
now plotted and the borders of adjoining mapped areas transferred to the map 
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sheets. While these steps are cartographic in nature, they are handled by the 
photogrammetric personnel for operating convenience. Compilation is then 
scheduled for ‘ultiplex Stereoplanigraph, Wild A5 or A6, Mahan, or Kelsh plot- 
ters in accor’ .ce with specifications. For areas of flat terrain, where contour- 
ing by planetaole methods is considered more economical, only the planimetrie 
detail is compiled. However, all data helpful to the field survey and subsequent 
office operations are also compiled. 

E. Field completion—Blueline prints of the compilation are made on field 
sheets at 1: 24,000 or 1: 48,000 scale for 74-minute or 15-minute projects respee- 
tively. Complete contour mapping, or inspection and completion of the con- 
toured base, is then undertaken. The principal features of the latter operation 
are classification and completion of culture, plotting of civil boundaries, accuracy 
test surveys, and local research for nomenclature. The topographic expression 
and general quality of the map as a whole are also observed and reported. 

F. Map finishing.—Most of our cartographic work in the production of topo- 
graphic maps is performed under the map finishing phase of operation. The pro- 
cedure involves the following steps: 


1. Assembly of field sheets or correction of stereo manuscript. 
2. Preparation of blueline drafting boards. 

3. Preliminary edit. 

4. Drafting. 

5. Checking of drawings and preliminary composite. 

6. Editing and lettering. 

7. Final review and reproduction. 


1. Assembly of Field Sheets 
When contours have been mapped in the field—or when a great number of ad- 
ditions and corrections are involved froni the completion of stereo-mapped areas 
the several field sheets are assembled in one piece for the whole quadrangle. 
Field work is usually done on ‘‘quarter’’ or ‘‘half’’ sheets using 15- by 15-inch 
or 18- by 24-inch planetable boards respectively. Their assembly—particularly 


9? 


in the case of the ‘‘quarter’’ sheets—must be made with great care to assure that 
projection dimensions and alignments are maintained. This involves accurate 
cutting on common lines, joining, and mounting on a stable base. This, in turn, 
involves the transfer, and occasional slight adjustment, of map data along the 
juncture lines. 

When the ‘preliminary check reveals that the field sheets have not held to 
common scale, they are photographed separately and the film negatives are ‘‘mo- 
saiced’’ on a dimensionally stable transparent base, to afford a complete and ac- 
curate negative of the quadrangle at the common scale of 1: 20,000 for 74-minute 
maps, or 1: 40,000 for 15-minute maps. This procedure is also resorted to when 
the field sheets are of different photographic qualities because of too light, or too 
heavy, penciling. 

Field completion surveys normally call for a relatively small number of eor- 
rections to the stereo drawings. The latter are therefore generally used as orig- 
inal copy after field corrections have been applied. They are assembled on the 
copy board and photographed on one negative, or may be photographed sepa- 
rately and ‘‘mosaiced’’ as deseribed above. 
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2. Preparation of Blueline Drafting Boards 
The assembled field sheets, stereo-drawings, or film negative assembly, are 
carefully checked and blueline prints prepared on metal-mounted paper, or on 
dimensionally stable plastic sheeting, for color separation drafting. Seven such 
plates are provided, and a number of paper prints are also made for general 
use until the map is available in final form. 


3. Preliminary Edit 

The editor now examines the blueline copy, field name sheets, and other infor- 
mation, and furnishes any special instructions that may be required for drafting. 
Lettering type requisition is prepared, control is examined, and all points that 
should be published are indicated and checked for true position. Road classifi- 
cation and other pertinent data are reviewed for completeness and clarified for 
the draftsmen. In cases where names are found to be in confused local usage 
or when the local usage disagrees with published data—the editor prepares the 
case for decision by the U. 8. Board on Geographic Names. 





4. Drafting 
The several plates are now ‘‘smooth-drawn’’ in black ink, in accordance with 
symboi and line-weight specifications.* Metal-mounted paper or bristol board is 
usually employed, and the surface is treated with a solution of gelatin and for- 
maldehyde, after which it is sanded lightly. This restores the fine textured 
surface that is usually damaged during the blue-printing process. 

(a) Culture drawing.—All data that are to be printed in black, such as projection 
lines, roads, buildings, landmarks and boundary lines, ete., are drawn on this plate. “Stick- 
up” symbols are used whenever the purposes of economy, or better quality of the end 
product, are served. Lettering and elevation figures are applied at a later stage. 

(6) Drainage drawing.—All data that is to be printed in dark blue, such as shorelines, 
streams, swamps, and springs, are drawn on this plate. A fine “stick-up” pattern is ap- 
plied to the water bodies if only a few, and very small, water features are involved. 
“Stick-up” pattern is used for swamp areas, but hand work is applied for the very small 
bodies, and along the larger swamp borders. 

(c) Contour drawing.—Index, intermediate, and supplementary contour lines are 
drawn in heavy, light, and dotted lines respectively, in accordance with line-weight speei 
fications. Levees, small earth dams, sand areas, those altered by mining operations, and 
other features to be printed in brown, are also shown on this plate. Contour figures and 
unchecked elevation figures are applied at a later stage. 

(d) Public Land Survey data.—The drawing earrying these data, and other features 
that are to be printed in red, is usually prepared before the preliminary composite is made 
(see step 5 following). Public land and grant lines; section, township, and range num- 
bers; road classification “fills”; urban area patterns; and boundary stipples when appli- 
cable, are ineluded on this drawing. 

The remaining drawings—woodland, and water tint if applicable—may be prepared 
either before or after the preliminary composite is made as they will not be shown on 
that line check and edit copy. 


Topographic map conventions, including symbols, editorial treatments, and letter- 
ing types, styles, and arrangements, were recently standardized in collaboration with the 
other principal map-making and map-using agencies. Preliminary symbol and _ style 
sheets have been prepared and final drawings will be made after the minor details that are 
still in question, have been decided from operating experiences. 
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(e) Woodland drawing.—Woods and brushwood areas are drawn in solid black, and 
when orchard, vineyard, or scrub areas are also involved, they are “stuck-up” with pre- 
scribed symbol patterns. In the latter case a legend is employed to explain the symbols. 
Both lettering and symbols for the legend are applied to this drawing for reproduction 
in green, since only a limited edition with green printing is made for distribution to those 
specifically requesting the “woodland” copies. 

(f) Water tint drawing—A separate drawing is not prepared for these features 
when very few, and very small, water bodies are involved. In such eases a fine stipple 
pattern is applied to the drainage drawing to simulate a light blue tint in the printing 
that is made with dark blue ink. The fine pattern required is difficult to handle in pho- 
tography and processing, and appears rather coarse in the final printing when areas of 
appreciable size are involved. Since the separate drawing, negative, and press run in- 
volve a relatively small additional cost, the water area drawing is prepared whenever an 
aggregate of more than a square inch or two, at the drafting scale, is involved. All open 
water areas are shown in solid black on this drawing, while intermittent ponds are drawn 
or “stuck-up” with a hatched pattern of heavy lines. The negative of this plate may be 
“sereened” at the press-plate making stage, if desired. The latter practice is often used 
to save the light blue press run. Better appearance is usually achieved by “screening” a 
clear negative to the dark blue press plate than by setting up the fine pattern on the orig- 
inal drawing. 

Seven drawing boards are provided during the processing of blueline prints. The 
extra board is made for convenience of the Army in preparing the special grid plate 
required when a military edition is to be printed. This is part of a cooperative arrange- 
ment to facilitate the preparation of military editions from new civil mapping, and vice 
versa. 

5. Checking of Drawings and Preliminary Composite 

When the three primary line drawings (culture, contours, and drainage) 
have been completed, a preliminary photo-composite print is prepared. The red 
plate should be included in this composite when public land data are involved. 
Film negatives (at ‘‘one-to-one’’) are made of each plate and one or two com- 
bined positive prints are provided, from successive exposures of the several nega- 
tives. The composite print is used as an aid in checking the completeness, ac- 
curacy, and register of the drawings, and is then turned over to the editor. 


6. Editing and Lettering 

The editor uses the composite print to lay out his lettering, elevation, and 
contour number placement guide. To obtain proper lettering balance and clear- 
ance of other data, this combined print is most desirable. It was stated above 
that public land data, when involved, should be included in the preliminary com- 
posite. This is to afford the editor complete background of pertinent data, in 
order that names, elevations, contour numbers, and other lettering can be com- 
posed in proper balance with other data, including the section lines and num- 
bers, that are centered in the section areas. 

Lettering and elevation placement is but a very small part of the editing 
function as a whole. This work really begins when map manuscripts are re- 
ceived from the field, but even before that time the editor may be called upon to 
advise how a particular feature should be shown by the photogrammetrist or 
field engineer, to afford suitable copy for drafting and publication. In view of 
the broad nature of the editorial function, it cannot be performed at one or two 
specific stages. Rather, it is applied at several stages during the whole map fin- 
ishing procedure, with quite variable time allocations. 
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The general purpose of editing is to achieve a final map product that is free 
of error, conventional and consistent in expression, and clear to the average map 
user. The latter function includes quality of product, with the most pleasing 
and legible rendering as the objective. Thus, practically every feature contained 
in the map falls within the editor’s scope of examination. The first of these broad 
functions—the discovery and correction of errors 





concerns the verification of 
all factual items, and comparison of other map data with all authentic informa- 
tion that can be obtained. The second function—that of assuring conventional 
expression—concerns the use of standard symbols, treatments, and established 
map practices. It may be necessary for the editor to occasionally depart from 
these precedents to clarify items that might otherwise be confusing to the map 
user. It is also the duty, and prerogative, of the editor to eliminate some of the 
least important map data when the overburden is such that it may interfere with 
normal map use. Hundreds of items of information are carried on modern topo- 
graphic maps, with the consequence that some may become too intricate for nor- 
mal use. Clarity can be maintained with a minimum of eliminations by good 
editorial arrangement and the effective use of labels and explanatory notations. 


7. Final Review and Reproduction 

After lettering, elevations, and contour numbers have been applied in aec- 
cordance with the editor’s instructions, a final composite photo-proof is made 
covering the data of all plates at the publication scale. By tone gradation, and 
screening of seiid features such as woodland and water bodies, a composite film 
positive is made. A substantial number of ozalid prints are processed from the 
film, for referral to the field engineers, and others concerned. These copies are 
similar to a final printing, except for their single color rendering. In addition 
to the referrals they are used by the editor for a final examination of the whole 
job, and for a general policy review by the staff editor in Washington before 
reproduction. The ozalid prints also serve for urgent use requirements until the 
final prints are available for general distribution. 

The great majority of our topographic maps are now produced by photolitho- 
vraphie methods. Until about 10 years ago, all standard topographic maps of 
the Geological Survey were produced by copper plate engraving methods. The 
woodland and ‘‘red road’’ plates, however, were processed from drawings or 
made by lithographic artists from photo transfers. With the expanding program 
of the Survey and the improving cartographic and photolithographie standards, 
it was decided that the latter procedures were more flexible and otherwise more 
suitable for long-range requirements. The excellence of the engraved maps is 
still conceded by proponents of drafting and photo-process methods. However, 
the latter procedures have developed such quality that the casual map eritie has 
difficulty in distinguishing an engraved map from one produced by drafting and 
photo-proecess methods. 

Less than 10 percent of our new topographic maps are now engraved. Most 
reprintings of older maps, however, are prepared by revising the original copper 
plates. When extensive culture revisions are involved, a new plate is engraved 
or a drawing prepared for reproduction by photolithography. 

STATE BASE MAPS 

For many years the Survey has maintained base maps of each State, of 

Alaska, and of the United States. The state maps are published on 1: 500,000 
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and 1:1,000,000 scales. The older editions were printed only in black and 
showed cities and towns, railroads, county lines, public land data, principal 
streams, and other information of importance. The state base maps that have 
been revised in recent years are printed in black and blue. New Standards were 
recently adopted for the base map series, in connection with an enlarged recom- 
pilation and revision program. In addition to the standard features, road data, 
contour, and relief shading plates are now prepared to make these data available 
on special editions. Adequate data are not available for compilation of contour 
and relief shading plates for many states, however. Base maps of Alaska are 
published on the 1: 1,500,000, 1: 2,500,000, and 1: 5,000,000 seales. The last two 
items have been completely revised to include the data recently made available 
by the large war-mapping program. The new 1: 1,500,000 seale edition will also 
soon be issued. Contour and relief shaded plates for the 1: 2,500,000 scale edition 
are in course of preparation. 

Base maps of the United States are published on 1: 2,500,000, 1: 5,000,000, 
and 1: 7,500,000 seales. Outline maps of the United States and of Alaska are also 
published, on still smaller scales. 

Maps of Puerto Rico, to be published at 1: 120,000 and 1: 240,000 scales, are 
now in progress. These maps are being compiled from the 1: 30,000 scale topo- 
graphic map series that was recently completed.* 

INTERNATIONAL MAP OF THE WORLD 

The compilation of United States’ sheets of this series has been temporarily 
suspended because the World Aeronautical Charts of 1: 1,000,000 scale were com- 
piled and published by the Army Air Forces during the war. Complete world 
coverage with the latest available information was thus made available and this 
series has recently been adopted by our military services for both ground and air 
use. The advisability of continuing to compile and publish the IMW map sheets 
on the lines and standards established many years ago will probably be consid- 
ered by the International Geographic Union, and others, in the very near future. 
Seven of the 42 sheets required to cover the United States have been published 
to date. The funds heretofore available for this work have been limited and it 
has not been possible to arrange for a large program. Six sheets are now in the 
reproduction stage, which will make a total of 13 maps of United States areas 
that have been produced by the Geological Survey on the sheet lines and stand- 
ards of the International series. 

TRANSPORTATION MAPS 

Some years ago a program of special road map compilation was undertaken 
for the Bureau of Publie Roads. This program has been continued in collabora- 
tion with the Publie Roads Administration. The project involves the compilation 
and reproduction of 1: 250,000 scale transportation maps showing Federal aid 
and state highways in several categories. The principal connecting roads and 
other cultural and physical data of importance are also shown. 

The coverage of 28 states, comprising a total of 246 sheets, has been published 


99 


to date and revised editions have been completed for 23 of those states. The 


A 1: 10,000 seale series was also prepared from the multiplex originals which were 


drawn on that seale. In this light Puerto Rico is perhaps the “best mapped” unit of the 
states and territorial possessions, 
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Washington and Vicinity map, and 60 sheets covering areas in seven states, are 
now in various stages of reproduction. Compilation and final drafting is in prog- 
ress on 33 sheets covering areas in four additional states. 


RELIEF SHADING 


Prior to World War II, the Survey had published a number of state maps, 
and others of special physiographic interest, with relief shaded editions. This 
was the result of a small program, started many years ago, to which one artist, 
and occasionally an assistant or two, were assigned. The project had been dormant 
for a short time prior to the war, when it was re-activated to meet Army requests 
for relief maps and charts of certain strategic areas. 

Several specialists were assigned to the project for development of improved 
compilation and reproduction procedures and the training of personnel. A rapid 
and more effective procedure of relief-shading, involving air-brush work and the 
use of three shaded drawings to achieve tone gradation range, was developed. 
Reproduction techniques for handling the attendant fine-screen process work 
and printing were also improved. A large program of shading for radar and 
other special navigation charts was then undertaken for the Air Forces. 

A long-range program has now been planned for the relief shading of do- 
mestic maps. The state base maps, Alaska reconnaissance series, national park 
maps, and others of special physiographic interest, are included in the broad 
program. Meanwhile, special aeronautical charts that involve relief shading are 
being prepared for the Air Forces. 


ALASKA RECONNAISSANCE MAPS 


The investigation of Alaska mineral resources was begun on a regular pro- 
gram basis during the ‘‘gold rush’’ days. A continuous, though small, project 
of reconnaissance geologic investigations and topographic mapping led to the 
coverage of about half the territory up to the time of World War II. Military 
requirements then launched a vast program of mapping that developed the Tri- 
metrogon process and resulted in aerial photo-coverage and new map compila- 
tions for the previously unmapped areas of the Territory. The photo-coverage 
and planimetrie map compilation was largely accomplished by the end of 1943. 
Since that time new topographic data—500- and 100-foot contours—have been 
plotted by photo-alidade methods. It should be noted that, although publication 
objectives involved 1: 500,000 and 1: 1,000,000 scale charts, basic compilation and 
horizontal adjustments were made at the 1: 100,000 seale. 

A general adjustment of all planimetric terrain data was made during the 
Trimetrogon program for Alaska. The Coast and Geodetic Survey had extended 
a triangulation are down the Yukon to Norton Bay and along the southern part 
of the Seward Peninsula to the Diomede Islands in Bering Straight and East 
Cape, Siberia.* This are bisected Alaska and tied the several datums of isolated 


Intersection of the promontory at East Cape, Siberia, raises an interesting specula- 
tion. We now have the position of East Cape referred to the North American datum of 
1927. It is rumored that the triangulation are will soon be completed across Siberia. 
Geodesists can then “tie” station Meades Ranch with the European datums and appraise 
the quality of our respective astronomic determinations—or the weakness of very long 
triangulation ares. 
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coastal surveys to the 1927 North American datum. The Air Foree meanwhile 
made astronomic determinations about every 100 miles in northern Alaska, and 
other large areas remote from the geodetic lines. Thus sufficient ‘‘fixes’’ became 
available to make a mechanical adjustment of the key points selected on all 
aerial photos, in several large ‘‘lay downs’’ of slotted template assemblies. A 
tentative horizontal datum, on which to ‘‘hang’’ the old scattered field surveys, 
has thus been made available. These surveys, accomplished by reconnaissance 
parties during the previous 50 years, are being adjusted with the improved plani- 
metric detail, into the new coordinated reconnaissance map series. Photo-ali- 
dade, Mahan plotter, and other instruments are being used to plot 200-foot con- 
tours in the areas that had not been previously mapped. 

More than 100 sheets, with land areas averaging from 4,000 to 6,000 square 
miles each, are involved in this program. The remaining sheets, principally of 
coastal sectors, carry smaller portions of land areas. Surveys at larger scales, 
required for military and civil use needs, are also under way in selected areas. 

TRIMETROGON COMPILATION 

The techniques and methods developed early in 1942, for the rapid prepara- 
tion of aeronautical charts, are being improved and perfected by the Geological 
Survey. A long-range program of the Army Air Forces, calling for the revision 
and maintenance of aeronautical charts, is carried on by the Survey’s Trimetro- 
gon Section. This work involves original photographie compilation by the Tri- 
metrogon method, the incorporation of this data into existing aeronautical chart 
bases at several scales, the preparation of experimental and operational target 
charts, and numerous research projects for improving and simplifying the meth- 
ods used to produce military maps and charts. 


Vacation Trip—1949 Style 


O* OF THE BEST vacations in years has just ended. It has left the spirit refreshed 
and the eye clear. It has made jt possible to greet this morning with a smile and 
good-will, social custom alone preventing that greeting from being one of song and street 
daneing. Today will be far better than the day before vacation, and tomorrow will be 
equally good, and it is felt that the effects of that excellent vacation will linger indefinitely. 
Everyone has a need for vaeation, a need which in the weeks just before vacation habitually 
is referred to as a erying need. Well, there was a crying need, no doubt of that. Nor is 
there doubt that the need now has changed to contented reminiscence. Yes, a vacation 
is a wonderful thing. Yes, the United States Coast and Geodetic Survey is a wonderful 
thing also. For the U. 8. C. & G. S. supplies the best vacations to be found anywhere, 
at mean low water. 

What it does for the vacationer is to publish maps. Highly decorative, these are 
suitable for covering large areas of wall space, and, briskly factual, these provide ex- 
cellent vaeation sites. The best vaeation is, of course, the one in which the vacationer is 
allowed to do as he likes. The U. 8. C. & G. S. is aware of this. It sets forth the facts, 
but gives no orders. It puts down the location of hidden rocks and shoals, but it makes 
no demands. <A vaeationer, sitting in his own room and facing the map on the wall, can 
have the time of his life dodging shoals. He can come in closer, then move away; by 
exercising caution, he ean dart through water where no one ever has dared go—save, 
perhaps, the U. 8. C. & G. 8. He ean do all of this without sunburn, seasickness, or the 
necessity of learning a great many foolish names for simple pieces of rope.—From 
Topics of the Times in the New York Times, August 24, 1949. 
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Production of Plastic Relief Maps 


By DON C. WILSON 


MANAGER, RELIEF MODEL DIV., AERO SERVICE CORP., PHILADELPHIA, PA. 


SEVERAL YEARS AGO Aero Service Corporation began to explore the pos- 

sibilities of mass producing plastic relief maps to round out its varied 
mapping services. With the advent of the war, such mass production took on new 
importance. For the first plastic maps Aero made were used in radar bomber 
trainers, and thousands of them were needed fast. 


wn 


Back of these maps—and the many others we have since produced for educa- 
tors, and for the training divisions of the Armed Forces—is Aero’s extensive ex- 
perimental and development work. It was based on the pioneering spadework 
of John J. Braund of the Coast and Geodetic Survey in Washington, D. C., who 
interested Aero in this new process. We made a three-pronged attack on the 
problems of quantity production of relief maps. First, we sought a faster way 
of making the master model. Second, we looked for new methods and materials 
for mass producing the maps from the master model. Finally, we wanted to 
reproduce the map information, quickly and inexpensively. 

How could we improve on the conventional plaster models? They are heavy, 
hard to display or store, and expensive because so much handwork must go into 
their production. But plastic maps are very lightweight—readily displayed or 
stored, and we proved that they can be produced quickly and economically in 
quantities. 

The first experiments in production of a new type master model were under- 
taken by Mr. Braund. He designed and patented a machine known as the Re- 
liefograph, which Aero uses under special licensing arrangements with him. 
The Reliefograph employs a small motor-driven trip hammer, which operates at 
varying speeds and levels, to emboss and shape thin gauge aluminum sheets into 
the master model. It is a far faster operation than the older model-making 
methods. 

Before the Reliefograph embossing is done, the aluminum sheet is sensitized 
on both sides. Then, the map information is photographed thereon with both sides 
in exact register. The reverse side is a mirror image of the front. 

This prepared aluminum sheet then is locked in position in a frame and 
placed on the Reliefograph, and the embossing begins. All embossing is done 
from the reverse or negative side of the model. Thus, the mountains or high 
points are thrust down, rather than pushed up. 

Maps of varying scales and physiography naturally require different degrees 
of vertical exaggeration. To aid the operator in embossing accurately, the Re- 
liefograph is equipped with an ‘‘altimeter’’ incorporating a sine bar. This 
divides any height into an equal number of parts, so that the successive elevations 
—starting with the lowest contour—can be accurately and readily formed, ac- 
cording to the predetermined exaggerated interval. 

As in any craft, the Reliefograph operator must know both the tools and the 
materials with which he works. Beyond this, he must understand topography 
and physiography so he can see in his mind’s eye the over-all picture of the area 
he is modeling. The operator’s personal interpretation is reflected in the hand 
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work he finally applies to the aluminum master model to give it best expression 
and character. 

After the model is completed and inspected, it is backfilled with a waxy 
material to give it greater rigidity and permanence. A matrix is then cast in 
plaster, and the stage is set for the production run. 

What material should be used for the relief maps? Aero tested many plastics. 
White Vinylite rigid sheeting proved best adaptable for relief map reproduction 
because of its forming characteristics, lightness, and dimensional stability. 

To form Vinylite was not too difficult. But the problem left unsolved, and a 
major one, was reproducing the map information on the Vinylite. In the past, 
such map information was necessarily hand-lettered and hand-painted on the 
plaster model as the final stage of its production. 

However, Aero developed the practical application of printing the plastic 
sheets before the relief features had been formed. Working with us, the Williams 
and Heintz Company, well known lithographers of Washington, D. C., experi- 
mented with special inks and processes for lithographing the map information in 
color on the flat plastic sheets. In the development stages of this special printing, 
considerable care was required to hold spoilage of the costly plastic sheeting to a 
minimum. Today the know-how has been acquired, so that not only multi-colored 
line work can be finely reproduced, but halftones as well. 

The pre-printed plastic sheet is placed over the female mold and registered 
very carefully. Then heat and pressure are applied. The amount of heat and 
pressure—the duration of the production cycle—were established after many 
trials. Under the heat and pressure the plastic assumes the exact form of the 
mold. After proper cooling the pressure is released, and the relief map is stripped 
from the die. 

This whole forming cycle is only a matter of minutes. Thus the manufacture 
of relief maps has developed into a mass production process. Hundreds of relief 
maps can be produced by this method in the time required for only a few plaster 
models. 

There are similar economies in weight—and in cost. A 17- by 22-inch plaster 
model weighs approximately 50 pounds, while a plastic sheet reproduction of the 
same size weighs but 4 ounces. A portfolio of 12 such plastic maps sells for only 
$30, far less than the cost of a single plaster model. 

At present over 400 colleges in the United States and abroad are employing 
these plastic maps as teaching aids in geology and geography classes. The port- 
folio of 12 quadrangles represents topography in 11 states. Selection of these 
representative areas was initiated by Dr. Arthur Howland of Northwestern 
University and further aided by Dr. Don Carroll of the U. S. Geological Survey, 
who helped to choose typical land forms from the Survey’s vast files. The quads 
cover these areas: Soda Canyon, Colorado; Princeton, Indiana-Illinois; Harris- 
burg, Pennsylvania; Loveland, Colorado; Kaaterskill, New York; Mammoth 
Cave, Kentucky; Whitewater, Wisconsin; Chief Mountain, Montana; Mount 
Rainier, Washington; Oceanside, California; Point Reyes, California, and Bar- 
negat, New Jersey. 

Although the portfolio has been available only a short time, educators already 
hail it as an important teaching aid. It is noteworthy that in the Seventh Annual 
**Modern Plastics’’ Competition held last fall this group of quads was selected as 
one of the award winners from among several thousand entries. It was rated 
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the most important advance in the Scientific Classification of the Competition. 

Other uses for mass produced plastic relief maps readily suggest themselves. 
They can be adapted to military use for: ROTC, National Guard, and Reserve 
Training Programs; instruction in weather, map reading, and intelligence brief- 
ing; operational work in tactical and strategic planning; and for the planning 
of maneuvers. 

Plastic relief maps also meet the special requirements of many of the govern- 
mental agencies, such as the U. S. Geological Survey, the National Park Service, 
and the CAA. They have special values for public relations purposes also, and 
one large oil company is planning to distribute hundreds of a special plastic map 
to the schools of a foreign nation as a public relations activity. 

Our Armed Forces have found special plastic maps valuable in their training 
programs. During the war Aero constructed thousands of these maps for use in 
radar bomber trainers. The map surface reflected on the trainer’s radar screen 
the image seen by the flyers when over the target area. Each of these 4- by 6-foot 
models covered an area of approximately 30,000 square miles. Maps were made 
for important targets in Europe and the Pacific. The radar crews were briefed 
from these maps for the B-29 bombings of Tokyo, Yokohama, Kobe, Osaka, and 
Hiroshima. 

In addition to these maps, Aero’s Relief Model Department employs many 
other techniques in model building and reproduction to satisfy the demand for 
relief maps which require varying degrees of accuracy, and different sizes and 
types of material. For example, custom built models are made in thermosetting, 
thermoplastic, and elastomeric materials. Engineers use them to bring map facts 
to those laymen who comprise planning and zoning boards; for agricultural 
demonstrations of contour farming and erosion control; and in reclamation work 
requiring flood and irrigation maps. Relief maps dramatically make these prob- 
lems and their answers real. 

As the oldest flying corporation in the world, Aero has been engaged in aerial 
mapping for many years. It produces topographic and planimetric maps, precise 
aerial mosaics, plant, and tax maps. Its airborne magnetometer surveys aid in 
delineating the sub-surface structures of the earth. 

Aero manufactures much of its own equipment, such as aerial cameras, pro- 
jectors, stereoscopes, Reliefographs, and other special production equipment. Its 
research and development staff is assigned to the improvement of present tech- 
niques and the working out of new ones, such as the plastic relief maps which 
have revolutionized the whole business of relief model production. 


A Costly Point 


H IS LIFE’S WORK was in ruins. He had been a progressive young civil engineer, but 
this would ruin him. His latest project, a million-dollar bridge, almost completed, 
had collapsed and lay in a hopeless tangle of steel in the river. There he stood, gazing 
at his broken bubble of hope, his crumpled dream eastle. “Gosh,” said he, “I thought 
that decimal point was a flyspeck.”—Army and Navy Journal. 
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The Use of Geodetic Control in Surveying 
Practice 


By 8S. A. BAUER 
REGISTERED CIVIL ENGINEER AND SURVEYOR, CLEVELAND, OHIO 
HE BEST geodetic control in the world is nothing more than an elaborate 
problem in precision observation and mathematics, unless and until it is 
put to some use. 


A geodetic control can serve many purposes to many users. To the practicing 
property surveyor, a geodetic control provides the only dependable system for 
the reproduction and checking of lost or moved monuments. Further, it provides 
the means for determining the relationship between all lines and surveys that tie 
into it. It offers the only comprehensive means for the ultimate elimination of 
title gaps and overlaps that plague older urban areas and provides a network to 
which property lines can be definitely fixed, in contrast to floating positions 
sometimes prevailing, due to lack of fixed points. It offers the opportunity for the 
ultimate in simplification and accuracy of legal descriptions of lands, i.e., deserip- 
tions by recitation of the coordinates of the property corners. 

Considering all of these advantages, property surveyors should then welcome 
a geodetic control with open arms. 


| am afraid, however, that the facts do not 
bear out the supposition. 


The practicing property surveyors, the city, county, 
and state survey departments, and other practitioners of plane surveying are not 
rushing to make use of the control which is now nearing completion in our county 
of Cuyahoga, Ohio, under the able directorship of Professor G. Brooks Earnest. 
Why? 
PLANE SURVEYING AND THE PROPERTY SURVEYOR 

For one thing, there is the surveyor’s congenital suspicion of anything differ- 
ent from usual routine. It is strange and unfortunate that our profession should 
so stubbornly resist experiment and progress. We surveyors are too much given 
to working, each within his own little sphere, remaining either ignorant or critical 
of the procedures, equipment, and techniques around us, through which we might 
conceivably advance ourselves and our profession. We are too content to continue 
to work in the identical manner in which we began our apprenticeship. We like 
to belittle all techniques and methods different from our own. 

But, bad as we are, we plane surveyors are not entirely at fault. The suspicion 
of the plane surveyor for, let us say, the geodesist, is often fully matched by the 
conviction of the geodesist that the plane surveyor knows nothing, and his prob- 
lems are not to be viewed with much sympathy. As a result, such specifications or 
standards as have been developed for the use of geodetic controls were developed 
by men with geodetic backgrounds, and operate on the theory that everything 
the plane surveyor does is necessarily low grade and must be changed. The plane 
surveyor has neither been asked nor has he, to date, offered his opinion. 

The shortcomings of our profession are recognized. Some 15 years of work 
with property surveyors in Ohio, and in the past 4 years with property surveyors 

Presented at the Sixth Annual Illinois Conference on Surveying and Mapping, Chi- 
cago, Illinois, May 1948. 
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throughout the country, have taught me all too well how much we as a profession 
are in need of improvement. Admitting all that, the fact remains that many of 
our procedures and much of our equipment and methods of practice are the de- 
veloped and proper outgrowth of the economic and practical limitations which 
are an inherent part of the specialty in which we work. The fact also remains that, 
with intelligent, comprehensive understanding of the problem, it is possible to 
work within those enforced limitations and to perform a worthy, professional 
service, satisfactory to both the client and the practitioner, a service with an ac- 
curacy well within the necessary limits of good procedure. 


PRACTICAL CONTROL STANDARDS 


Now consider the problem of the surveyors who would like to use the geodetic 
control we are now completing. Where are they to go for guidance as to its use? 
American Society of Civil Engineers’ Manuals, Nos. 10 and 20, treat on the sub- 
ject, but both are viewed entirely from the position of precision surveying, involv- 
ing 8-man taping parties, 10-second instruments, ete. The practicing surveyor 
just cannot meet those terms. He cannot get paid for such large crews. He can- 
not afford the initial expense of 10-second transits, nor the cost of their slow opera- 
tion. The equipment and procedures that years of practice have developed for 
plane surveying are called third-order in these manuals, and are relegated to an 
accuracy of 1 part in 5,000. That is a low precision, and many of us are convinced 
that we can do better. 

If we turn to the textbooks for a better approach, we are again at a loss. We 
find, in comparing textbooks, that for property surveyors, ‘‘good’’ accuracy is 
anything from 1 part in 5,000 to 1 part in 40,000. Many of us consider that a 
statement of obtainable accuracy of 1 part in 5,000 is merely a gratuitous insult to 
our profession. We are equally certain that something is wrong with the accuracy 
of 1 part in 40,000, when Manual No. 10 asks for only 1 part in 35,000, with all of 
the refinements of first-order procedures and equipment. 

We then reach the conclusion that the plane surveyor is not entirely at fault. 
He is on an uncharted course with adverse winds. 

NEED FOR SIMPLIFIED SPECIFICATIONS 

In Cleveland, a few of us wanted to see our new control put into intelligent use 
by all of the plane surveying agencies. We felt, however, that unless some intel- 
ligent specifications were developed, that would make use of and would respect 
the fixed conditions, customs, equipment, and techniques of the plane surveyor, 
the control would not be used; and, if it were used without proper specifications, 
the results would probably be so unpredictable as to condemn its use at the start. 
Accordingly, we in our office began an experiment. 

Over a period of 2 years we ran traverses between pairs of geodetic transfer 
monuments, with our regular 2- and 3-man parties, carefully following our usual 
procedures of observation. We ran 21 such traverses for a total of 25 miles. The 
traverses ran from one pair of transfer monuments to the next, adjusting the 
azimuth discrepancy from pair to pair by equal division of the over-all azimuth 
error, and then calculating the displacement of the observed end point from the 
position established by the geodetic control expressed as one part in Y thousands. 

At the time we performed this work, in 1943 and 1944, only a preliminary 
adjustment had been made for our geodetic control, and such values and accura- 
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cies as are cited hereafter are based on that preliminary adjustment. Recaleula- 
tions, not yet completed against the final adjustment, indicate that accuracies 
calculated against the final adjustment will be appreciably improved. 

The results obtained in these test traverses are summarized as follows: 

The mean correction per angle for azimuth was 3 seconds, and the maximum 8 
seconds, with 91 percent of the angles having a correction of 5 seconds or less. 

The mean error of our measurements between geodetic pairs of transfer 
monuments against the geodetic value was 1 part in 18,500; the maximum error 
was 1 part in 7,300; and 85 percent of the measurements had an error of less than 
1 part in 10,000. 

The mean error of traverse closure was 1 part in 17,500. To date, calculations 
against the final geodetic adjustment indicate that this value will be about 1 part 
in 20,000. The worst closure was 1 part in 11,000 with 81 percent of the traverses 
closing better than 1 part in 12,500. 

From these results were developed our ‘‘ Recommended Specifications for Use 
of the Cleveland Regional Geodetic Survey Control by City, County, State and 
Private Surveyors,’’ which have been adopted as the official specifications of 
the Cleveland Regional Geodetic Survey. The following is a resume of these 
specifications. 

Equipment 

The usual equipment, consisting of plumb bobs, sight rods (one-half inch steel rods 
are recommended rather than wooden rods for better pointing), hand levels, thermometers, 
tension spring balance, and 1-minute transits or better—all equipment to be maintained 
in good adjustment and working order. Tapes specified are instantaneous reading tapes 
of light section, rather than the heavier highway or drag tapes, because of their greater 
uniformity of calibration, although any individually calibrated tape is acceptable. 


Procedures 

Angular.—tThe usual technique is prescribed, angles being repeated three times with 
direct telescope, and three times with inverted telescope. The usual precautions for 
eareful pointing and setting of instruments and sight rods over points are recommended. 
Average sight distance for angles is recommended as 700 feet where practicable. 

Linear.—A level, suspended tape is recommended, levelling the tape by means of hand 
level and plumb bobs, and lining in by eye on a line marked by sight rods. Temperature 
reading for each line measured is specified to be recorded with each measured line. 

General.—This heading specifies precautions to be taken to guard against refraction 
of light on lines too close to obstructions: the care of tapes; and further recommends the 
replacing of tapes after 3 months’ use. 


Experience during the test runs and in other work indicates that dragging of 
tapes along the ground is unavoidable with the small parties used in private 
practice, resulting in the thinning of the tapes after several months of use to the 
point that the elasticity or stretch of the tape is no longer predictable. Where 
fully supported and pulled at 10 pounds, the tapes show no appreciable change in 
length; nevertheless, suspended, the tapes show an excessive stretch after the 
fourth or fifth month. Observation indicates that for 3 months the tapes are 
dependable. 

It is to be noted here that the practicing surveyor cannot be expected to have 
his tapes recalibrated at periodic intervals, as is the practice in geodetic work ; 
specifications for his use must give him the equipment and procedures on which he 
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can depend without repeated calibration. Other devices, not suitable to his 
operations, should not be recommended. 


Use of Spring Balance 


The use of the spring balance is the only procedure specified not ordinarily in use 
in plane surveying practice. 


Since the two greatest sources of error in plane surveying are both in taping, 
being the difficulty of getting the true tape temperature correction and of properly 
adjusting the effects of stretch and sag in tapes, it is very important for uniform 
accuracy that some precautions be taken to hold these errors within proper limits. 
The old theory that the harder the pull the more accurate the measurement is a 
fallacy that leads to much low-order work. The only method that will insure a 
proper pull is the use of a spring balance. 

The difficulty with the usual use of the spring balance, or tension handle, in 
taping, is that the two hands of the chainman using it are separated by some 9 or 
10 inches, making it very difficult to see both the spring balance in the left hand 
and the plumb bob and the end of the tape in the right. This difficulty can be 
easily overcome by discarding the wire loop handle usually provided on the end of 
the spring balance, and using the drum of the spring balance as the grip. The 
readings ordinarily marked on the outside of the drum (and by this procedure 
covered by the chainman’s hand) are transferred to the inner drum by marks 
scored at 16, 18, and 20 pounds. The two hands then can be held not over 4 inches 
apart, and spring balance, plumb bob, and point can be watched simultaneously. 


Reasonable Accuracy Standards 


It is further specified that, after angular adjustments, the error of closure be adjusted 
by the so-ealled Compass Rule. According to the usual formula, the adjustment in 
latitude (or departure) is: 


Error in latitude (or departure) of one side total error in latitude (or departure) 
Length of that side total length of traverse run 
Accuracy 


The accuracy standards specified are as follows: 


1. Angular.—The sum of the angles in a traverse should agree with the theoretical 
sum by a difference not greater than 5 seconds per angle, or 1 minute per traverse (neces- 
sary re-runs to obtain this accuracy should not be more than 10 percent). The maximum 
difference between the first reading and the mean of six readings should be 30 seconds 
(necessary re-runs not more than 15 percent). 

2. Linear.—(Measurements against geodetic base) 1:15,000 or better (necessary re- 
runs not more than 25 percent). 

3. Traverse Closure. 

Type A: For control of streets and roads—1:15,000 (necessary re-runs not more 
than 25 percent). 

Type B: For control of properties—1:10,000 (necessary re-runs not more than 
10 percent). 


SECOND-ORDER RESULTS ECONOMICALLY OBTAINABLE 
These accuracies are conservatively set well within the actual accuracies ob- 
tained in the test runs and should be easily met by any properly trained survey 
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parties. They require a certain amount of training in the procedures to attain 
normal speed of operation, but require no skills that any ordinary surveyor’s 
helper should not be expected to have. They do require a knowledge of the 
fundamentals of the contributing factors of error observation to replace a num- 
ber of time-worn and untrue notions and superstitions to which many surveyors 
still adhere. Most of all they do require constant care and close attention to small 
detail. This latter requirement, however, should be standard equipment in the 
make-up of any and all who work at this profession. The equipment is standard ; 
the procedures differ from usual standards only in slightly greater attention to 
detail. The resultant accuracies are second-order, and can be obtained at a speed 
and cost that fit within the economic potentialities of the profession. But most 
important for the surveying profession, these results bridge the gap that has 
always existed between the plane and the geodetic surveyor, to the detriment of 
both. 

Such close lapping of efforts of the property surveyor and the geodetic sur- 
veyor is certain to result in a closer integration of the entire profession, to the 
advantage of all who follow our ancient art. It will tend toward a greater 
unification of effort on the part of the entire surveying profession that should 
materially aid us in our efforts toward obtaining for our work the respect and 
importance to which it is justly entitled. 


Road Builders Map 40,000-Mile Highway 


HE Nation’s roadbuilders have drafted a 40,000-mile master highway system. 

The network of broad, high-speed, trunk highways would link every important 
commercial and irausportation center, 42 State capitals and 183 of the largest cities. 
[t would provide routes free of cross traffic for swift passage through metropolitan areas. 

The timetable calls for completion within 20 years. The estimated cost: $11,266,000,- 
000. Congress has been asked for $500,000,000 a year compared with $75,000,000 a year 
now being spent for work on major highways. 

More than 37,000 miles of the system already have been outlined by the Bureau of 
Public Roads (formerly the Publie Roads Administration) and by the 48 State highway 
commissions. The remaining miles are held in reserve for bypass routes that may be 
selected in the future for defense purposes. 

Almost a third of the system will have to be new construction—departing completely 
from existing routes. This is expected to cost $7,236,837,300 or $311,900 a mile for 9,867 
miles of rural construction and $2,055,000 a mile for 2,024 miles in cities of 5,000 or more. 

The rest of the system already is in use, but only about 6 percent, or 1,998 miles of 
rural roadway and 300 miles of urban routes won’t have to be changed or improved. 

Design standards call for concrete or asphalt paving, four-lane divided highways 
where peak traffic volume exceeds 800 vehicles an hour, traffic lanes 12 feet wide in heavily 
traveled areas, and a 250-foot right-of-way in rural areas. 

An absolute maximum grade of 6 pereent is preseribed.—The Washington Sunday 
Star, July 31, 1949. 








First Modern Mapping in Far Interior 
of China 


By R. H. SARGENT 


FORMERLY SENIOR TOPOGRAPHIC ENGINEER, U. S. GEOLOGICAL SURVEY 


N THE FALL of 1903 it was my great privilege to be in China in association 
with Dr. Bailey Willis and Eliot Blackwelder, both of them now professors 
emeritus of Stanford University. The purpose of the expedition was special ge- 
ologic studies and topographic mapping. The expedition was financed by a grant 
from the Carnegie Institution. 

Sailing from San Francisco, I went to Nagasaki,* Japan, thence to Shanghai 
and from there by small steamer to Taku. The captain and a few of the officers 
of this steamer were Americans. All of the crew and passengers were Chinese. 
This was my first experience with Chinese people, and only 3 years after the 
Boxer Rebellion of 1900, during which many foreigners were killed. 


A DIFFICULT LANDING 


We arrived off Taku, the seaport for Tientsin, 3 days out of Shanghai. The 
water is very shallow at Taku and the ship anchored a mile or so offshore. We 
went ashore in a small 50-foot launch. The passengers were crowded upon this 
launch with seemingly every possible space taken. I was the only ‘‘ Foreign 
Devil’’ in the group. Halfway from the ship to shore the boat grounded. The 
Chinese set up such a jabbering that I had the impression that they were ready 
to fight and thoughts of the Boxer Uprising flashed to my mind with shocking 
reality. However, the captain through an English-speaking Chinese, assured me 
that the launch was merely grounded and that the Chinese were discussing the 
situation. Having become familiar with the action of tides on the coast of 
Maine, where I was born, I knew that we would not move for at least 6 hours. 

It was a unique experience to be crowded on the little launch with fifty or 
more Chinese. Only one of them spoke any English and I was unfamiliar with 
their language. It was a day I shall never forget, a fitting introduction for 
months to come. The landing was made after dark and | would never have been 
able to attend to my own baggage and to find a place to sleep had it not been for 
the kindness of the English-speaking Chinese passenger. The bed that I eventu- 
ally found was in a simple mud house with but one room. The furniture con- 
sisted of a crude table against one wall, an equally crude chair in the middle of 
the floor, and the typical Chinese bed across the end of the room. The bed, known 
as a k’ang, is in reality a platform about 2 feet high made of clay and bricks. 

[ travelled from Taku to Tientsin by train and spent several days there await- 
ing Dr. Willis, who was on a trip to Shantung Province. Upon his return in 
December we began preparations for the long trip to the interior. 


The spelling of all proper names in the text is aecording to the published report of 
the expedition. Those in parentheses are the spellings appearing in the atlas by V. K. 
Ting, 1934. 
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INTO THE INTERIOR 

One of our principal problems was to find an English-speaking Chinese ¢a- 
pable of organizing and supervising a party and one in whom we could place our 
trust. We were fortunate in finding such a man. Lie San was short and heavy- 
set, with the shortest legs I have ever seen on a full-grown man. His bright eyes, 
peering from a pock-marked face, were alert and direct when he talked. He had 
been trained by an English Army officer whom he had served for some time, and 
we engaged him as our head man and interpreter. With his advice we assembled 
a crew consisting of a number one boy, a cook, and a boy for each one of us 
Americans. These boys became very much attached to the men whom they 
served, and were very faithful to the organization. 

Since it would be difficult to procure certain articles of food within the in- 
terior, a supply was purchased in Tientsin. These articles were packed in boxes 
holding about 15-days’ supply, so made that they could be carried on the backs 
of coolies if necessary. The articles thus packed included flour, cornmeal, rolled 
oats, rice (not grown in North China), coffee, tea, sugar, bacon, various dried 
fruits, condiments, and matches. Folding cots and suitable bedding were also 
taken. 

Another detail for the trip was to provide for a supply of money along the 
way. The particular arrangement was unique as compared to American bank- 
ing methods. After negotiating with a bank in Tientsin, Dr. Willis deposited 
the amount he wished to pick up enroute, say—$2,000.00. The Tientsin bank 
then wrote an order to a bank in T’ai-yiian-fu (T’ai-yiian) which read, ‘‘Pay to 
Mr. Foreigner the sum of $2,000.00. Yin Lee, Treas.’’ This order was written 
in Chinese on ordinary paper. The treasurer then tore the paper at random into 
two pieces. One of these he delivered to Dr. Willis, the other was dispatched by 
messenger to the bank in T’ai-yiian-fu. Dr. Willis’ portion of the paper was, of 
course, to serve as his identification. As it happened, our money ran low as we 
neared T’ai-yiian-fu and Dr. Willis planned to leave the group and go to the 
city for additional cash. Fortunately, two American missionaries from T’ai- 
yuian-fu came out some 20 miles to meet and welcome us to the city. Dr. Willis 
seized this opportunity to entrust the precious torn piece of paper to these gentle- 
men who presented it to the bank. The two pieces matched, and the $2,000.00 
was paid to ‘‘Mr. Foreigner,’’ who immediately sent a small amount to Dr. Willis 
by messenger, keeping the remainder until we arrived in the city. 


CHINESE HOSPITALITY 

Leaving Tientsin we went to Peking where we spent the Christmas holidays. 
We secured quarters in a large Chinese house in the city and settled down into 
breaking in our crew before we started on the road. 

During our visit in Peking Dr. Willis was asked to study and to report on 
the artesian water possibilities in that vicinity. He was so employed when I left 
for Pau-ting-fu (Pao-ting) with a portion of the party to begin the topographic 
survey. The excellent manner in which Dr. Willis had laid the foundation for our 
favorable reception in China was proved by the manner in which I was received 
upon my arrival at Pau-ting-fu (Pao-ting). Arrangements for the entire ex- 
pedition had been made by Dr. Willis with the State Department in Washington 
before his departure. The Department had advised the Chinese Minister in 
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Washington and he in turn had advised his government in Peking. From Peking, 
Viceroy Yuan-shih-K’ai advised the governors of the several provinces through 
which we were to pass. In this manner, places for us to quarter, soldiers to ac- 
company and guard us, and servants to assist us were always arranged in ad- 
vance. These previous arrangements assured us of a reception at each new town 
by a committee composed of leading officials and their subordinates. On several 
occasions, the reception committee numbered as many as thirty or forty officials 
and soldiers. We would be escorted to our quarters by the committee. The gov- 
ernor of the province, or mayor of the city, would later visit us and, in accordance 
with Chinese etiquette, express his regret that ‘‘the miserable quarters were so 
inadequate,’’ ‘‘the guards were so indolent and unreliable,’’ ‘‘the servants were 
so stupid and lazy,’’ ‘‘the food so unpalatable.’’ Of course we denied all this 
and expressed our praise in terms as enthusiastic as the officials’ had been de- 
grading. 

When I arrived at Pau-ting-fu (Pao-ting), I was met at the railroad station 
by two officials garbed in impressive robes. Before I had time to contact my num- 
ber one boy they rushed me to waiting conveyances and away we went, I knew 
not where. At the head, heralding our approach, went a coolie wearing an old 
uniform and bearing a large red umbrella. Next came two lantern bearers fol- 
lowed by the chair in which I was riding borne by four coolies. In our wake 
came two mandarins on horseback. After a short trip the procession halted in 
front of a most imposing building. Two officials welcomed and preceded me to 
the entrance. I was followed by scores of inquisitive Chinese. I entered through 
a doorway into a modern foreign-styled room. A wood stove, probably the only 
one in this part of China, stood at one side. The furnishings were imported, the 
floor was carpeted, and a Seth Thomas clock hung upon the wall. This impres- 
sive building with its furnishings, unusual for China, had been built as a memo- 
rial to the great Chinese Li Hung-Chang, and was the only one of its kind in 
North China. It was a Kung-Kuan or house for the entertainment of guests. 

We were a strange group as we seated ourselves around the hospitable stove. 
[ could speak about five words of Chinese, and the two Chinese officials claimed to 
know but little more English. I had my suspicions, as I tried my best to make 
my hosts understand my concern for the remainder of my party, but to no avail. 
After a short time dinner was announced. Although we were only three, the 
table was faultlessly set for ten with imported silver and glass. The food was ex- 
cellent. My pleasure was dulled by my inability to communicate with my hosts 
and my concern as to what I would do if my boys did not find me. This concern 
disappeared when all at once my number one boy, Yii, appeared in the doorway 
smiling from ear to ear. Never in my life had I been more pleased to see any 
person. Through Yii I expressed my appreciation for the hospitable reception 
and delicious meal. My host inquired as to my mission in China and particularly 
the reason for being in Pau-ting-fu (Pao-ting). I explained through Yii the 
purpose of the mission and what we expected to do. I would like to have under- 
stood Yii’s interpretation for at that time the details of our work were a com- 
plete mystery to him. 


AN ATTEMPT AT TRIANGULATION 


While in Tientsin Dr. Willis had met Col. A. W. S. Wingate, British Intelli- 
gence Bureau, North China Command, who had expressed a desire to have us ex- 
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tend triangulation from Pau-ting-fu along our route to the Yang-tzi River. Al- 
though the task seemed impossible due to the time at our disposal, Dr. Willis 
had promised to make the attempt. A British Army engineer, Capt. Turner, had 
been detailed to assist me in initiating the work. 

The next day I began a reconnaissance of the situation. My two boys Yii and 
Hsio-Erk-Ko accompanied me. Half a dozen provincial soldiers were sent to 
protect us. These soldiers were men of very little learning, military or other- 
wise. Often they were simple townspeople picked from the streets dressed in old 
uniforms that hung upon them. Upon these uniforms there were Chinese char- 
acters which proclaimed the fact that the wearer represented the government 
of the provinee. This display of authority held the crowds in awe. 

The city of Pau-ting-fu (Pao-ting) is located in a very pronounced plain. 
A study of the surroundings convinced me that to extend triangulation as Col. 
Wingate and Dr. Willis had discussed was almost impossible. The nearest hills 
were six or eight miles distant. There were no definite points on the tops of these 
hills and some sort of markers would have to be erected before we could start 
triangulation. Although I was very pessimistic I knew that an attempt must be 
made in good faith to prove whether or not the plan was feasible. 

The first task was to select a location for a base line. This was not difficult 
since the terrain was level in all directions. The next task was to select the 
points to be occupied on the hilltops and have markers built upon them. There 
were two good-sized hills some five or six miles distant which would serve ad- 
mirably for that purpose. 

I instrueted Yii to secure the services of four good men, two to be sent to 
each of these hills for the purpose of building stone cairns upon them. The men 
were carefully instructed how to build these cairns and were given an adequate 
amount of money for expenses. Meanwhile we went to work on the base line. 
With a hundred-foot tape we carefully measured the length of this base line 
checking for gross errors by stadia readings. By evening it was ready for the 
azimuth observations. 

For the planetable work I had brought from Washington an 18 by 24-inch 
planetable and Johnson head tripod, a good telescopic alidade in which were 
stadia wires that intercepted one foot on the rod at a distance of one hundred 
feet, and a stadia rod. I also brought a ship’s sextant and mereury for an arti- 
ficial horizon. When we agreed to attempt the triangulation project Col. Win- 
gate loaned us a transit from the equipment of the British Engineers at Tientsin. 
Each one of us had two watches, four of them of well-known, high grade makes, 
one an ordinary $5.00 product, and the sixth a new $1.00 Ingersoll. 

All the way across the Pacific I carefully compared my watch with the ship’s 
chronometer and had it well-rated. Upon this array of timepieces I depended 
for such time, azimuth and latitude observations as I might make. 

Before I began my field work the mainspring of my well-rated watch broke 
and from time to time one after another of the other timepieces gave up the 
ghost, and when we reached Shi-ts’itian-hie’n (Hsi-chuan-Hsien) and floated 
down the Han River I carried a time traverse, resorting to the only timepiece 
which was still running, the $1.00 Ingersoll. With this I kept the time of the 
traverse of the Han River and made latitude and azimuth observations. 

Back to the base line at Pau-ting-fu (?Pao-ting). 
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Captain Turner arrived just as we were completing the measurement. | 
must confess that I stood in great awe of this man, for I felt that as an engineer 
of the British Intelligence Bureau he had forgotten more in one day than I had 
ever known. I really was glad that he did not arrive in time to assist with the 
measuring of the base line. It was such elementary work that I felt that he would 
be bored. But I wanted to give him the honor of making the observations for 
azimuth that night and so informed him. I think in all my surveying experi- 
ence my morale has never received a greater boost than it did when he replied, 
‘*Frankly, I never made an azimuth observation but I will record for you.’’ I 
straightened up as if I had made an observation every other night for the past 
10 years, and thanked him for his willingness to help. He recorded for me, but 
did not learn that neither had I ever made an azimuth observation before. 

The following day I stood by the base line and watched closely for rock cairns, 
which were to be built by the Chinese on the mountains; but the cairns never ap- 
peared and the Chinese never came back for their pay. Frankly, I was very 
much relieved at this failure, for it demonstrated beyond doubt, as I had believed 
all along, that it was not feasible to execute instrumental triangulation as was 
desired. We would have had to rely upon native help in building signals ahead 
and this incident clearly demonstrated that we could not depend upon them. 
Furthermore, the dust was very great and we were assured by the natives that 
there was little hope of a clear atmosphere for at least two or three months. 
Therefore, the triangulation project was abandoned. Captain Turner left the 
next morning and I breathed much more easily. 

CHANGE TO PLANETABLE 

[ immediately changed the plan and inaugurated a simple planetable survey. 
The nearest hills from which planetable triangulation could be satisfactorily ex- 
ecuted were about 25 miles away. The position and elevation of the north gate 
tower of the city of Pau-ting-fu had been determined by the British Intelligence 
force. We were thus able to obtain an adequate datum for both elevation and 
geodetic position. I decided to execute a stadia survey as accurately as possible 
westward across the level plain until we should be within a proper distance of 
the hills. Special precautions were taken in running this stadia traverse since 
it was to be an integral part of a continuous system to be extended from Pau- 
ting-fu to T’ai-yiian-fu. 

Lengths of sights were reduced to 400 or 500 feet during the heat of the 
day. The traverse was continued in this manner to a small pagoda on an isolated 
hill near T’ang-hién (T’ang Hsien) about 40 kilometers from the starting point. 
One hundred and seventy-three stations were occupied. This portion of the 
survey was executed from January 3 to 6 inclusive. 

At T’ang-hién (T’ang Hsien) a base line about 1.86 miles in length was 
measured with a steel tape, checked by stadia readings for any gross error. Two 
measurements were made which checked within 33 inches. One end of this base 
was established on the northwest corner of the city wall and the other end was 
marked by a temporary signal. An intermediate point was located and flagged. 
The azimuth of the base was determined by an observation on Polaris. Signals 
were built on several neighboring heights, appropriately chosen to give good tri- 
angles, and the graphic triangulation was begun by occupying the base stations 
and these neighboring points. The seale of mapping was 1: 90,000. 
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For personal assistance and for instructions to the native help I was de- 
pendent entirely upon my Chinese boy Hsio-Erk-Ko. In the beginning he was 
ignorant of what our work was all about and I could inform him only through 
his very limited knowledge of English and a few words of Chinese which I had 
acquired. However, he was of great assistance. As a rickshaw puller in Tientsin 
he had acquired a limited English vocabulary. He was very enthusiastic and 
immensely proud to be serving an American. He soon learned what I desired 
and took great pleasure in supervising the coolies who were assisting. I think 
his greatest thrill came on being able to set up and level the transit for me. 

Had it been practicable it would have been desirable to build monuments in 
advance on the mountain peaks, which were to be occupied as planetable stations, 
but we were frequently unable to learn much in advance of the exact direction in 
which we were to travel. Also, our experience with local help at Pau-ting-fu had 
taught that it would not be possible. Furthermore, it had been the experience 
of Dr. Willis in Shantung that monuments which had been erected were destroyed 
overnight. 

Since we were passing through a loess covered country, much of the time the 
air was filled with dust which added greatly to the difficulty of making progress 
and of doing precise work. Good visibility conditions were exceptional. It often 
became necessary to remain on a mountain summit until sunset and after, to 
take advantage of the clearer atmosphere at that time. 

The technique employed in executing planetable triangulation where there 
is no primary triangulation demands great care and constant vigilance to guard 
against error which, if present, will rapidly increase in magnitude and eventually 
destroy the quality of the work. The method which I employed was the same as 
is usually used in planetable reconnaissance mapping. Space will not permit a 
detailed discussion of the procedure. 

Vertical angles were read to all points which were of value in completing the 
topography. With this data, in conjunction with the distances scaled from the 
paper, the elevations of the points were calculated and the values used later in 
sketching the contour lines. The final sketching was not done while I was upon 
the stations, since time would not permit if we were to cover the ground desired. 
Form lines were rapidly drawn depicting the type of topography to be ultimately 
shown. Later, in the office on stormy days, these values and the rough form 
lines, supplemented by photographs taken from the stations, were utilized in 
drafting the topography. 

Our work proceeded rapidly and by February we were in the very heart of 
the Wu-tai Mountains. The latitude of this area is about that of New York City 
and the altitude of the town of Wu-tai-hie’n, where we were quartered for a 
week, is 5,600 feet. On February 10 I occupied Nan-tai-shan at an elevation of 
about 8,200 feet. The highest peak in the group rose to 10,042 feet. 


THE WORK ATTRACTED SPECTATORS 
All along the way we three Americans were the center of attraction. Scores 
of people constantly gathered about us. Two men even followed me onto the 
snow covered summit of Nan-tai on that bitter cold day in February. Although 
the crowds were curious, they usually kept their distance. Only on one oceasion 
did I have any trouble. 
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The experience at Wu-tai-hie’n was thrilling. This village is a collection of 
Buddhist temples in which are scores of idols, ranging in height from 4 inches 
to gods 12 feet tall. There was a head priest or Llama and many subordinates, 
keepers, and helpers. 

We three Americans were quartered in a small building. Behind this build- 
ing hung the most enormous bell I have ever seen. At times during the night 
the watchman pounded it most unmercifully to seare away evil spirits, or the 
Devil, as we Americans say. Previous to our coming to Wu-tai-hie’n, only eight 
foreigners had visited the region. It was indeed a rare and thrilling experience 
to be there mapping under these conditions. 

After a few days at Wu-tai-hie’n we moved on toward T’ai-yiian-fu (T’ai- 
yiian), | made planetable stations on the mountain peaks and was gradually fill- 
ing the paper with topographic detail. 

All arrangements for our living quarters were made in advance by the Chi- 
nese. We had a cook and adequate help with us. There was always local help to 
be secured if necessary. Our special food supplemented by fresh food purchased 
locally as we traveled served us excellently. The servants lived on native food. 

The governor of each province sent four soldiers to us as we entered his 
domain. These soldiers remained with us while we were in the province and de- 
livered us into the care of the next squad at the adjoining province. 

As we went about our work, Dr. Willis in one direction, Blackwelder in an- 
other, and I in the third, one soldier went with each of us and one remained with 
the supply train. We walked all the way from Pau-ting-fu (Pao-ting) to T’ai- 
yiian-fu. The equipment and supplies were carried sometimes on horses or mules 
and sometimes on the backs of men. The Chinese are great packers. At one time 
we had four men carrying money only, consisting of silver ingots and strings of 
cash, which are the small round brass coins with a square hole in the center. 

We arrived at T’ai-viian-fu on March 8. Fifty and one-half days had been 
spent in actual field work. Eighty-nine planetable stations had been occupied, 
1,783 points had been intersected, the elevation determined of each, and 2,800 
square miles of country had been mapped. 

In order to check the accuracy of the scale of the planetable survey a base line 
4.68 miles in length was measured at T’ai-yiian-fu. The length of this base as 
determined by the planetable survey was 4.74 miles, a difference of only .06 miles, 
or less than 1.3 percent. The region is ideal for planetable work for the topogra- 
phy is bold and void of trees. This terrain is the most ideal for photographie 
mapping that I have ever known. Considerable delay in photographing might 
be experienced because of dust in the air. However, once photographed, map 
compilation would be an easy matter. 

The collection of data regarding the names of towns and other features was 
not difficult. There was always a gathering of people about us. In order that I 
might secure the correct names, both in Chinese and English, my plan was to 
indicate the feature for which a name was desired and have my boy ask some 
elderly man in the group about us to tell me the Chinese name. This information 
was freely forthcoming. I wrote the names in my notebook, spelling them pho- 
netically as nearly as I could. Then I passed the notebook to the old man asking 
him to write the name in Chinese. My notebooks have scores of such recordings 
in them. This information was the basis for the romanization and the correct 
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Chinese characters which appear upon the maps. When the maps were being 
prepared for publication these were given to a professor of Chinese at Columbia 
University who supplied the romanization. 


MOUNTAINOUS COUNTRY 

The stay at T’ai-yiian-fu was short. In a few days we left by Peking cart for 
Si-an-fu (Hsi-an) in Shensi. The trip was interesting but anything but com- 
fortable. A Peking cart is a small body with a canopy for protection from sun 
and rain, resting on a dead axle, that is, without springs. The two wheels are 
probably 5 feet in diameter and are heavily iron-shod. A single horse or mule 
is hitched in the shafts. Sometimes another draws tandem. The driver sits on 
the left shaft as he urges the half starved horses or mules along. Eighteen days 
in a Peking cart teaches one to respect almost any form of conveyance in our 
home country. Due to the rough riding qualities of our equipment, often we 
resorted to walking. During this trip our boys and equipment were carried on 
three freight wagons each drawn by six or eight animals. On the eighteenth day, 
we arrived at Si-an-fu (Hsi-an) the capital of the province of Shensi. 

I again started mapping some 40 miles to the west of Si-an-fu (Hsi-an) at the 
town of Ch’ou-chi-hie’n (Chou-chi). A base line was measured and planetable 
triangulation begun. We proceeded on foot from there, our equipment and sup- 
plies transported on the backs of coolies. 

Gradually I worked my way toward the crest of the T’sin-ling (Ch’ing-ling) 
Mountains. The problem of mapping this area was not as simple as it had been 
from Pau-ting-fu to T’ai-yiian-fu, for there was timber on the mountains which 
became heavier as we approached the crest of the range. For seven days the 
mapping progressed without much difficulty. On the eighth day we reached the 
town of Won-kung-miau (Wan-kung Miao) on the crest of the range. For the 
first time we were able to see the country through which we must travel to the 
south of us. The area, particularly the mountain tops, was covered with a thick 
growth of woods. I could not see a single open top for a planetable station. Im- 
mediately the plan was changed. The planetable triangulation was abandoned 
and the stadia rod brought out. This was a great disappointment to me, for I 
had hoped to be able to extend the planetable survey to the Han River, and from 
there to the Yang-tzi. 

The planetable traverse was confined to the route of travel, because we pro- 
gressed too rapidly to permit occupying side stations. The planetable was ori- 
ented with a compass, the distances were read by stadia and vertical angles were 
taken for differences of elevation between the stations and to side points for 
sketching purposes. The work was executed with great care and checks for er- 
rors in reading or plotting horizontal distances were made by intersecting nu- 
merous points a mile or so on either side of the route. For the greater portion 
of the distance little could be seen from the immediate line of survey. Due to 
cloudy weather it was possible to make only two observations for latitude and 
azimuth on this portion of the survey. One of these was near the northern end of 
the traverse and the other at Shi-ts’tian-hie’n (Hsi-chuan Hsien), the southern 
end of the work. Seven days were employed in this traverse. A detailed descrip- 
tion of the adjustment of the traverse and the elevations along the line can be 
had by referring to Chapter 1, ‘‘ Research in China,’’ Volume 1, part 1, by Willis, 
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Blackwelder, and Sargent, Carnegie Institution of Washington. 


RIVER TRAVERSE 

From Shi-ts’iian-hie’n (Hsi-chuan Hsien) we proceeded to Hing-an-fu 
(Hsing-an) via the Han River by means of a houseboat. Before starting on the 
trip I measured a distance of one-half mile along the river bank. At the upper 
end of this base a stick was thrown into the water and time of its passage over 
the half-mile stretch was very carefully clocked. This was repeated several 
times in order to assure greater accuracy. When this rating was completed, we 
started our trip. From the roof of one of the boats I took magnetic bearings each 
time the course changed, estimated the rate of travel and kept careful time with 
the lone remaining timepiece, the dollar Ingersoll. The conditions did not per- 
mit us to stop and to measure a new course for testing the speed; therefore I was 
compelled to do my best at estimating the rate of travel, and time consumed for 
travelling each course was very carefully recorded. With these data the map of 
the river was compiled. The length of the boat traverse was 104.5 miles. We 
arrived at Hing-an-fu (Hsing-an) on May 14. 

From Hing-an-fu we proceeded on foot toward the Yang-tzi River, executing 
a stadia traverse as we went. Our route lay through a very mountainous country 
with luxuriant vegetation. The greater part of the way we traveled on foot, as 
had been the case from Pau-ting-fu to T’ai-yiian-fu and from Si-an-fu (Hsi-an) 
to the Han River. When we reached the Ta-ning, a tributary of the Yang-tzi, 
we again took to boats. They were much smaller than the ones used on the Han. 
Several boats were employed, each being manned by two boatmen. I used one of 
these boats and my rodman used another in executing a stadia traverse the entire 
distance to the Yang-tzi. 

The trip down the Ta-ning was indeed an exciting experience. In many 
places the river was very swift and ran through nameless canyons, the walls of 
which rose hundreds of feet on either side. It was the most exciting trip I have 
ever made. On June 6 we arrived at Wu-shan-hei’n on the Yang-tzi. Wu-shan- 
hie’n was the end of the mapping project. When the last sight was made I packed 
the tripod and alidade away and threw myself onto a cot for a good sleep. For 5 
months we had been the subjects of constant curiosity and attention of the Chi- 
nese who had been omnipresent. To be free from the close observation of so 
many interested people was a marvelous relief. 

From Wu-shan-hie’n the trip down the Yang-tzi through the renowned gorges 
was an exciting one. We were leaving China behind and soon we were at Ichang 
where we took a river steamer for Shanghai and on to the United States. Thus 
ended a marvelous trip and a most interesting experience, distinguished by being 
the first modern mapping ever done in the far interior of China. 


SUMMARY 

The results of the surveys were published in deluxe form in a folio of topo- 
graphic and geologic maps accompanying the report of the expedition. The 
folio, entitled ‘‘ Research in China’’ (1903), Bailey Willis, Eliot Blackwelder, and 
R. H. Sargent, consists of three volumes and atlas, published by the Carnegie In- 
stitution. I presented the original planetable sheets, topographie notebooks, and 
my diary to the Congressional Library, where they form a part of the Library’s 
collection. 
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Following is a summary of the accomplishments of the trip: 


3ase lines measured by planetable triangulation 4 
Days of planetable work 58.5 
Area mapped (Square miles) 2900 
Stations occupied by planetable 103 
Points intersected and elevations determined 2181 
Average area per day of mapping (Square miles) 49.58 
Days of traverse 31.5 
Distance traveled (Miles) 260 
Area sketched (Square miles) 400 
Stations oceupied by planetable and rod 1052 
Intersected points 190 
Elevations of points other than stations 3757 
Average distance traveled per day (Miles) 8.25 
Located points per square mile 3.63 
Elevations per square mile 3.57 
Boat traverse by time and estimate (Miles) 104.5 
Latitudes observed (sun and star) 14 
Azimuths observed (sun and star) 1] 
Magnetic declinations observed 14 


Fathoming the Chesapeake Bay’s Secrets 


‘HESAPEAKE Bay’s first complete physical and chemical survey, an undertaking ex- 
A pected to take at least 5 years, is now being carried out by oceanographers of the 
Chesapeake Bay Institute. 

From what they find, the scientists hope to determine the cause of the decreasing 
numbers of oysters, crabs, and fish in Maryland and Virginia waters, and to show the way 
to higher food production. 

One task the oceanographers have set themselves is to investigate the numerous great 
pools of stagnant water in the Chesapeake, some of which extend nearly 200 feet below 
the surface. They are as large as 500 feet across, and the oxygen content of their water 
is so low that they do not support fish, blue crabs, or oysters. They may be inhabited, it 
is believed, by a few horseshoe crabs. One of the largest of these pools, 174 feet deep, lies 
just west of the Bloody Point Bar lighthouse at the southern end of Kent Island. It is 
more than 100 feet deeper than the surrounding bed of the bay. 

The pools are thought to have been formed when the bay was created millions of years 
ago, during a general sinking of the Atlantic coast. The water in them is replenished, it 
is estimated, only once in about 10 years, and then only under violent weather conditions. 

Silt washing down the tributaries has shallowed the bay’s bed through the years; but 
the water, deflected by currents around the deep areas, has deposited the silt so as to fill 
in the bay over most of its area but leaves the holes. 

Oceanographers have observed that while fresh water flows down the western shore of 
the bay, salt water flows up the eastern shore. This is ascribed to the rotation of the earth 
and the greater density of salt water. 

They have found traces of salt water nearly 100 miles up the Potomae River. On 
future field trips, they will study the salt-water limit in the bay and tributaries under 
varying weather conditions. 

The oceanographers also hope to find out if the food-earrying silt when deposited on 
oyster bars smothers the bivalves, as is generally supposed, and to discover why other 
oyster beds in the same region, with little or no silt deposit, have insufficient food for 
oysters.—Geoffrey W. Fielding in The Baltimore Sunday Sun, July 24, 1949. 











Fourth Consultation on Cartography 
By MARSHALL 8. WRIGHT 


PRESIDENT, AMERICAN CONGRESS ON SURVEYING AND MAPPING 


A® THE REPRESENTATIVE of the Congress at the Fourth Consultation 
on Cartography held in Buenos Aires from October 15 to November 15, 
1948, it is not only appropriate but obligatory that I report and outline to the 
membership the gist of its functions, objectives, and the result of its deliberations. 

The meeting was sponsored jointly by the Argentine Government and the 
Commission on Cartography of the Pan American Institute of Geography and 
History. Previous meetings were held at Washington in 1943, Rio de Janeiro 
in 1944, and Caracas in 1946. 

The primary purposes of these meetings are to stimulate mapping activities in 
the member countries in accordance with their own mapping needs, to endeavor 
to coordinate these manifested requirements on an international and hemispheric 
basis, and to standardize equipment, technique, and office and field procedures. 

The six standing committees of the Commission on Cartography are: Geodesy, 
(Subcommittee on Gravity and Geomagnetism); Topographic Maps and 
Aerophotogrammetry; Aeronautical Charts; Hydrography, (Subcommittee on 
Tides) ; Special Maps and Charts; and Urban Surveys. Included on the agenda 
of these committees were fifty or more specific items for consideration and dis- 
cussion. 

The opening Plenary Session of the Consultation was held in the Aula Magna 
of the College of Buenos Aires, and was presided over by the President of the 
Argentine Republic, General Juan Domingo Peron. The speakers at this opening 
session included Brigadier General Otto H. Helbing, Chairman of the Organizing 
Committee and member of the Commission on Cartography; Mr. Robert H. 
Randall, Chairman of the United States Delegation, in his capacity as Chairman 
of the Commission on Cartography; and General Eduardo Zubia, Chairman of 
the Uruguayan Delegation, in his capacity also as Vice President of the Pan 
American Institute of Geography and History. 

President Peron in his opening address welcomed the delegates to the Con- 
sultation, and expressed his appreciation of the title of Honorary President, 
which had been conferred upon him. He indicated that meetings of this nature, 
where men of science congregated to discuss and coordinate their efforts, provided 
the means whereby the Americas could realize many of their objectives. In his 
closing remarks he indicated the part that maps had taken in the early develop- 
ment of various countries, particularly the value they served in uniting communi- 
ties, and he expressed the hope that maps would never be used for the purpose 
of fostering or creating agrarian disputes, or establishing boundaries which 
might threaten the very existence of our form of civilization. 

At this plenary session the chairmen of the various delegations gave short 
resumes of the progress that has been made in indicated fields of endeavor since 
the last meeting of the Consultation in Caracas in 1946. 

The total number of delegates, technical advisors, and observers in attendance 
was approximately 160, representing all of the American Republics and the Do- 
minion of Canada. In addition, there was representation from the following in- 
ternational organizations: International Civil Aviation Organization, Interna- 
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tional Union of Geodesy and Geophysics, International Hydrographic Bureau, 
International Council of Scientific Unions, and the International Society of Pho- 
togrammetry. The following inter-American organizations were also repre- 
sented: Inter-American Statistical Institute, American Society of Photogram- 
metry, and the American Congress on Surveying and Mapping. In attendance 
also were distinguished cartographers from Italy, France, and Spain. 

The delegation from the United States numbered 15 technicians and a ste- 
nographer-translator, in addition to 15 observers from various governmental 
organizations. 

The chairmen of all standing committees were in charge of the discussion 
sessions, which greatly simplified the proceedings. The topics assigned to all 
committees were widely distributed prior to the meeting, and ample opportunity 
was provided for the assemblage of material and data for presentation. The sub- 
ject of oceanography was added to the agenda after the programs were printed. 

The Fourth Exhibition of American Cartography was the most elaborate yet 
shown, and the First Exhibition of Cartographic Instruments drew unstinted 
praise. The complete lack of exhibits of United States manufacturers was greatly 
regretted, and it is hoped that full participation in future meetings will be in 
evidence. These two exhibits were formally opened the evening of October 19th 
by President Peron, who was accompanied by his wife, Senora Maria Eva Duarta 
de Peron, and members of his official cabinet. 

In final summation, the accomplishments of the Consultation can be expressed 
by (a) the establishment of standards of uniformity and accuracy in the field 
of geodesy (including triangulation and leveling), topography, aeronautical 
charts, and hydrographic surveys; (b) the preparation and adoption of specifi- 
cations for tidal and geomagnetic observations; and (c) the proposal that sub- 
committees on both Oceanography and Seismology be established by the Commis- 
sion on Cartography. 

It was the concerted opinion of all participants that the entire Consultation 
was an outstanding success from the standpoint of member participation, inter- 
national representation, and attainment of the major objectives which were incor- 
porated in a full and complex program. The presentation of exhibit material 
contributed greatly to the suecess of the meeting. 

It is proposed that the next Consultation be held in Santiago, Chile, in August 
1950, in connection with a meeting of the Pan American Institute of Geography 
and History. 


2 2 2 


Meeting of the Los Angeles Section 


QO N the evening of June 24, 1949, the Los Angeles Section of the American Congress 
on Surveying and Mapping held a General Meeting in the auditorium of the General 
Petroleum Corporation Building. The 110 members and guests were weleomed by W. C. 
Wattles, Acting Chairman, after which three papers were presented. Lt. Comdr. Daniel 
Whelan, Jr., of the U.S. Coast and Geodetic Survey spoke on “The History, Development 
and Present Status of Geodetie Control in Southern California”; Dyson S. Hamner, a 
Licensed Surveyor, diseussed “Preparation of Base Control Maps”; and Flint Agee, 
Seismologist, discussed “Seismie Offshore Surveying.” A floor diseussion followed presen- 
tation of the papers. 











The Topographic Mapping Program in 


California 
By ROBERT L. WING 


TOPOGRAPHIC ENGINEER, STATE OF CALIFORNIA, DEPARTMENT OF PUBLIC WORKS, 
SACRAMENTO, CALIFORNIA 


HE MAPPING of California started with the advent of the Spanish ex- 

plorers in the 16th century. The earliest maps were planimetric and showed 
only the coastal outline and a few rivers. They were, at best, very inaccurate. 
As time went on and more information became available, both accuracy and the 
amount of detail shown increased. Nevertheless, at the time of the American 
occupation in 1845 the only maps available were planimetric maps of relatively 
small areas along the coast and these were distinguished chiefly by their inae- 
curacy. 

Soon after the American occupation, the United States Coast & Geodetic Sur- 
vey commenced the construction of accurate maps of the coast line, bays, and 
navigable streams. For the most part this mapping was planimetric, but topo- 
eraphie maps were made of a few of the most important areas along the coast. 
During the 1860’s and 1870’s the United States Topographic Engineers made 
reconnaissance topographic maps of a few areas in the interior. 

Topographic mapping of large areas following a program which pointed 
towards the eventual mapping of the entire State was not started until after the 
formation of the United States Geological Survey in 1879. Since that date a map- 
ping force has operated in California practically continuously and new maps 
covering small areas have been published almost every year. 


STATE AND FEDERAL PARTICIPATION IN MAPPING 

State participation in the topographic mapping program commenced in 1903 
and has been continuous since that date in the form of contributions to the work 
of the United States Geological Survey. ‘The State’s contributions between 1993 
and 1945 varied from a high of $59,000 in 1933 to a low of $3,700 in 1935 and 
averaged about $15,000 per year during that period. Throughout the period of 
State participation the Geological Survey has consistently matched the State’s 
appropriation and in addition has spent large sums for mapping at Federal 
expense. 

In addition to State cooperation the Geological Survey has also received ap- 
preciable contributions from Los Angeles County. The mapping of Los Angeles 
County at the large scale of 1: 24,000 was started about 1923 and completed in 
the middle 1930’s, under a cooperative agreement between the Geological Survey 
and the county which called for a contribution of about two-thirds of the cost 
by the county. 

From time to time the United States Army has done topographic mapping in 
California. The earlier mapping by the Army, largely of a reconnaissance type, 
was not very satisfactory for civilian use. However, in the late 1930’s the Army 

Paper read at March meeting, Los Angeles Section American Congress on Surveying 
and Mapping. 
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headed a W.P.A. program of revision of cultural details on old Geological Survey 
maps and with the advent of the war was forced by military needs into a large 
program of mapping throughout the State. Although some of this latter work 
was hurried and is not up to the modern standards, much of it is satisfactory and 
forms a large proportion of the presently available satisfactory mapping. One 
of the planimetric features most used by civilians is the showing of township, 
section, and grant lines. Unfortunately the Army did not include this feature 
in the specifications for its mapping. Consequently, the Army mapping even 
though conforming to modern standards of accuracy cannot be considered entirely 
satisfactory for civilian use. 

The United States Forest Service has maintained a mapping program in Cali- 
fornia for many years. Under this program either planimetriec or topographic 
maps of much of the national forest area have been produced, most at small scales. 
During the war period, however, under Army financing, the Forest Service pro- 
duced topographic maps of large areas at scales of 1: 31,680 and 1:62,5°0. At 
the present time the Forest Service is carrying on a small topographic mapping 
program. Because of the urgent need for planimetric maps in National Forest 
areas the larger part of their present efforts are being expended on this type of 
map. The planimetric mapping, however, is being done in such a manner that 
the topographic relief may be incorporated in the maps at a later date with a 
minimum of expense. 

In addition to publie agencies, several private agencies have also done a large 
amount of mapping in California. For the most part this has been large scale 
mapping of reservoir sites, potential oil lands, and similar areas for private in- 
dividuals, and has not been published for general use. During the war, however, 
several large areas were mapped by private agencies for the Army and these have 
been published and released for civilian use. 


QUALITY AND SCALE OF MAPPING 

Changes in the quality and scales of mapping in California have paralleled 
the growth of the State. In the early days when much of the State was un- 
settled and large areas were almost unexplored, maps of small scale and limited 
accuracy were satisfactory. The need throughout most of the State was for map 
coverage of some type rather than for extreme accuracy. However, as the State 
grew and mining, agricultural, industrial, and recreational developments spread 
over more and more of the State’s area, the need for more accurate maps at 
larger seales also grew. 

The first maps published in the 1880’s, when basie controls were practically 
non-existent, were at a seale of 1: 250000. These were so inaccurate that even 
though some of the areas covered have never been remapped they have been 
withdrawn from publication. A small amount of mapping at the 1: 250,000 scale 
has been done recently in the desert areas of southeastern California mostly for 
military purposes. It is, however, considered inadequate for general use. 

Mapping of the mountain areas at a seale of 1: 125,C00 started in the 1890’s 
and continued intermittently into the early 1930’s. The early maps of this 
series, although still published, contain so many errors that they are of doubtful 
value. As basic control and mapping methods improved, the quality of the 
maps improved, and the later maps meet modern standards of accuracy. Un- 
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fortunately the development of the State and the concomitant need for larger 
scale maps have been such that the 1: 125,000 scale is no longer considered ade- 
quate for general use. 

The first maps at a seale as large as 1: 62,500 were made in the late 1890’s in 
the San Francisco Bay and Los Angeles areas. Since that time mapping at this 
scale has been continued actively, and large areas in the State during the recent 
war were mapped to this scale for military purposes. The earliest mapping, 
done at a time when basic control was unsatisfactory and by obsolete methods, 
is not considered to meet modern standards of accuracy. However, most of the 
mapping at the 1: 62,500 scale does meet such standards. Unfortunately, much 
of the military mapping omitted the land net and requires additional work to 
make it satisfactory for civilian use. 

When State cooperation in topographic mapping started in 1903, a seale of 
1: 31,680 was adopted for the mapping of the agricultural areas of the Central 
Valley. This program was prosecuted continuously. until the project was com- 
pleted in the 1930’s. During the war additional areas were mapped for the 
Army at this scale. Most of the mapping at the 1: 31,680 scale is considered to 
meet modern standards of accuracy ; however, some of the earliest mapping at 
this scale may have to be remapped and the land net will have to be added to 
the military mapping. 

The seale of 1: 24,000 was first used for the basic topographic mapping of 
large areas in the Los Angeles County mapping program. All of Los Angeles 
County has been mapped at this scale. This mapping is considered to meet 
modern standards of accuracy but much of it is now in need of cultural revision. 

In 1944 the topographic mapping of California had been in progress for 
some 65 years and some 272,000 square miles or 1.7 times the total area of the 
State had been mapped. However, much of this mapping, done during the early 
years of the program, did not conform to modern standards of accuracy and many 
of the maps were at small scales and inadequate for present uses. An evaluation of 
the available maps made at that time indicated that the mapping of about 17 
per cent of the State was so inadequate that those areas should be classified as 
unmapped; that while the mapping of an additional 44 per cent had some value, 
it was either so obsolete or at such a small scale that remapping was required; 
and that although the mapping of the remaining 39 per cent of the State had 
been done to modern standards of accuracy and was reasonably satisfactory as 
to scale, two-thirds of it was so old that major revisions, particularly as to eul- 
ture, were required. Reasonably satisfactory mapping was available for only 
about 15 per cent of the State’s area. 

In 1945 the State Aerial Mapping Project Committee under the chairman- 
ship of Olaf P. Jenkins, now Chief, State Division of Mines, presented a report 
on the mapping needs of the State to the Legislature. In this report it was es- 
timated that ‘‘To complete the topographic mapping of California—will cost 
at least $6,000,000—increasing demands for larger scale maps may increase the 
total cost to over $9,000,009.’’ The report further recommended a 10-year map- 
ping program to cost $6,000,000 with a revaluation of the status of mapping 
at the end of the 10-year period. 

After considering this report and additional testimony from interested ageii- 
cies the Legislature inaugurated the present topographic mapping program by 
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the passage of Chapter 1424, Statutes of 1945. In this act it was stated that, 
“*It is hereby declared to be the policy of the State of California to provide for 
basic topographic and economic resources of the State.’’ It was provided that 
the mapping be done on a cooperative basis with at least one-half of the funds 
supplied from sources other than the State Executive Department and that all 
mapping be done in cooperation with the Federal Government. The administra- 
tion of the program was assigned to the State Department of Public Works act- 
ing by and through the State Engineer who had been in charge of State coop- 
eration in topographic mapping since its first inception in 1903. 

Under the State Engineer the writer has been in immediate charge of the ad- 
ministration of the topographic mapping program since 1945. 

In order to ascertain the preferences of the map-using public as to scale and 
priority of topographic mapping desired, a questionnaire was sent out to all 
State map-using agencies, to county engineers, and to many private corporations 
and individuals throughout the State. The responses to this questionnaire in- 
dicated that while map users in general were extremely enthusiastic over the 
prospect of procuring satisfactory maps, they were sharply divided in their 
opinions as to mapping scales and as to priorities of mapping. 

Detailed analysis of the response to the questionnaires indicated that either 
remapping at a larger scale or revision of existing maps had been requested for 
the entire area of the State, including the 13 per cent which had been classed as 
satisfactory. Several attempts were made to analyze the requests by mathe- 
matical means and to develop a fixed order of priority for mapping. The re- 
quests were so divergent, however, that a satisfactory formula could not be 
obtained. In general terms, the requests indicated that the areas in most 
immediate need of mapping were the unmapped desert areas of Inyo and San 
Bernardino Counties, the Pacific slopes of southern California from Santa Bar- 
bara County to the Mexican line, the San Francisco Bay basin, the unmapped 
areas of the northern coast range, and revisions of the older Central Valley 
mapping. 

The demand for larger scale maps which had shown up in the past was 
again apparent in the responses to the questionnaire. Although some corre- 
spondents assigned last priorities to remapping, all who discussed the mapping 
of the entire State requested remapping of all areas which had been previously 
mapped at scales smaller than 1: 62,500; many requested remapping at a seale 
of 1: 24,000 of areas presently mapped to satisfactory standards at the 1: 62,500 
seale; and several respondents insisted that, to quote one, ‘‘all new mapping 
in the State of California should, I believe, be done on the published seale of 
1: 24,000.’ 

It was the general opinion that all original mapping of urban and industrial 
areas, both present and potential, and agricultural areas, should be on the large 
scale of 1: 24,000. Divergency of opinion as to proper scales was confined al- 
most entirely to mountain and desert areas and was based on the question of 
expediency rather than on ultimate need. Although the advantages and values 
of the large scale maps were generally conceded, many correspondents felt that 
the immediate need of complete coverage with up-to-date maps justified original 
mapping at the smaller scale of 1: 62.500. The opinion was also expressed, that, 
as large areas were remapped, compilations of several large scale maps into one 
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map of convenient size at a smaller scale would be of value. 

After consideration of all the various factors, two scales were selected for 
mapping. A seale of 1: 24,000 or 1 inch to 2,000 feet was adopted for all agri- 
cultural, urban, industrial, or otherwise economically important areas. Moun- 
tainous and desert regions and other areas of low economic importance would be 
mapped at a scale of 1: 62,500 or about 1 inch to 1 mile. 

General priorities were assigned as follows: 


Presently unmapped area. 


] 

2. Areas mapped at standards now considered unsatisfactory. 

3. Large scale mapping of areas presently mapped at small scales. 

4. Cultural revisions of areas presently mapped at satisfactory scales to 
modern standards of accuracy. 

The restrictions of the mapping bill which required both Federal participa- 
tion and a fifty-fifty sharing of the costs have limited the field of cooperating 
agencies to a large extent. Cooperation for the most part has been with the 
Topographic Branch of the United States Geological Survey. Under our con- 
tract with this agency the actual mapping is done by the Geological Survey 
State participation in the work is limited to the selection of the areas to be 
mapped, consultation on the specifications for the mapping to be done, and a 
close checking of costs and progress. State participation in the costs of maps 
prepared under the cooperative contract with the Geological Survey extends 
only as far as the preparation of the color plates for the finished map. All costs 
of the photolithographie plates, of publishing, and of distribution are carried 
by the Geological Survey at its expense. The State receives all maps needed 
for official use free of charge. Since this clause has been interpreted by the 
Geological Survey to include not only maps produced under the cooperative 
program but also all maps produced under other programs and distributed by 
the Geological Survey, it is apparent that we are receiving somewhat better than 
fifty-fifty cooperation from the Survey. 

The State has also cooperated with the United States Bureau of Reclamation 
in the letting of a contract for the production of topographic maps by a private 
agency. This work is now practically completed. Under this agreement the 
checking of the work for acceptance was performed by the Geological Survey 
and that agency will publish and distribute the maps for public use. 


PRIORITY SELECTION OF AREAS FOR MAPPING PROGRAM 

In selecting the areas to be mapped, adherence to the priority list has, per- 
force, been modified to some extent by the desires of the cooperating agencies. 
The area mapped under the cooperative contract with the Bureau of Reclama- 
tion was selected by that agency but held a second priority rating on the State 
list. The areas mapped under contract with the Geological Survey have for 
the most part been selected by the State but in a few cases by the Geological 
Survey, one of which had only third-order priority. 

Probably the most important factor other than priorities which has influ- 
enced the selection of the areas to be mapped is the topography of the State 
itself. Because of eclimatie conditions in the high mountain areas of the Sierra 
Nevada and the northern coast ranges the necessary field work can be carried 
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on only during the summer months. However, a large part of the first and sec- 
ond order of priority mapping is located in these mountainous areas. In order 
to complete this work by the end of the 10-year program it is necessary to put 
the maximum available manpower into the mountains during the summer 
months and to reserve the mapping in the valley areas and southern California 
for winter work when the field crews are driven out of the mountains by the 
winter storms. 

A third factor which has led to departure from the adopted priorities has 
been financial. In cases where aerial photographs, suitable for mapping, have 
become available at nominal cost it has been believed desirable to utilize these 
before they became obsolete. In other cases definite showings of potential sav- 
ings to other governmental agencies by making new maps available at once have 
been considered sufficient justification for departure from established schedules. 

It is not my intention at this time to go into the technical details of map pro- 
duction. It is believed, however, that an outline of the various steps and the 
time required therefor in the mass production of topographic maps will be of 
value in discussing the mapping program. The work starts with the aerial pho- 
tography of the area to be mapped. Since it is essential in stereoscopic mapping 
that shadows be kept to a minimum, the photography should be done during the 
summer months, from May to October. In high mountain areas where it is 
necessary to wait until the winter snows have melted it may be as late as 
August before photography becomes feasible. Photographs therefore do not as 
a rule become available for mapping uses until some time in the fall of the 
first year. 

While it is possible to do some of the basic control during the first summer, 
picture control must wait until the mountain areas become accessible in the 
summer of the second year. If the control is completed during the second sum- 
mer the photogrammetric work may be done during the second winter and the 
maps may hecome available for field completion during the third summer. 
Drafting and editing could then be done during the third winter and publica- 
tion might take place during the fourth summer or a full three years after the 
photographs were taken. If any of the work goes awry it might easily be four 
years before the maps are published. 

The above schedule applies to mountain areas which are accessible for field 
work only during the summer months. It would of course be possible to pro- 
duce maps of areas accessible at any time at a much faster rate. However, since 
it is necessary to utilize the entire field force in the mountain areas during the 
summer (in order to carry the mapping program for the entire State along in 
an orderly manner) the program for the mapping of the other areas of the 
State necessarily complements the mountain area program. 

The topographic mapping program has now been in effect for some four 
years. During this period the Legislature has appropriated some $900,000. 
With matching funds a total of approximately $1,760,000 has been spent on 
the cooperative mapping program. 

Over half the State still requires mapping work. Areas on which mapping 
is now in progress under the cooperative program are shown in orange, and 
areas for which new maps have been published or are now awaiting publication 
are shown in red. 
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In addition to the mapping carried on under the State cooperative pro- 
gram, topographic maps are also being made by various federal agencies: The 
Géological Survey, the Forest Service, and the Department of the Army are all 
doing mapping work at federal expense. Progress on this federal mapping, 
however, has been slow. Funds available have been small. Many of the federal 
projects have been under way for over 4 years and the photogrammetric work is 
not yet completed. 

Although, as previously stated, it takes from 3 to 4 years to complete a map 
under the progress schedules at present in effect, advance prints of the maps 
in various stages of completion can be obtained as soon as the photogrammetric 
work has been done. Usually by the end of the second winter, prints of the 
manuscript as it leaves the photogrammetric section can be secured. As addi- 
tional work is done improved prints can be secured. The final advance prints 
are photo composites prepared for the purpose of final editing. These show all 
the information presented on the published maps but in one color only. 


. 


Seventh Annual Illinois Conference on Surveying 


U NIFORMITY of vertical and horizontal datum planes for surveys of all types 

was the dominant theme of the Seventh Annual Illinois Conference on Sur- 
veying and Mapping which was held May 27-28, 1949, on the campus of the 
University of Illinois at Urbana, Illinois. 

In a paper notable for the breadth of research on which it was based J. C. 
McKibbin of the State Division of Waterways traced the development of datum 
planes for elevations in Illinois and displayed charts and tables showing the re- 
lationship between the multiplicity of datums used in that state by local, state, 
and federal agencies with Mean Sea Level (1929—5th General Adjustment). 

Mr. D. D. Anderson who is also with the Division of Waterways outlined the 
manner of use of State-wide Plane Coordinates and demonstrated with specific 
examples the extreme usefulness of such a system in perpetuating the location of 
important survey markers and of making relatively easy the accurate recovery of 
their positions. Mr. F. A. Morse of the firm of Warren & Van Praag, Consulting 
Engineers, Decatur, Illinois further elaborated on the advantages of a State Co- 
ordinate System by citing the value of such a system to the professional engineer. 

C. W. Keuffel, Vice President, Keuffel & Esser Company, evoked considerable 
discussion concerning the design features of modern transits and levels after dis- 
playing several models of optical transits and short-telescope levels. 

Some 80 surveyors, engineers, and educators attended the dinner meeting at 
which Commander G. F. Kennedy related the vital role played by the U. 8. Navy 
Hydrographic Office in times of war and peace. At Pearl Harbor one of the first 
Japanese planes was brought down by the guns of the U. S. 8. Sumner, Navy 
Hydrographic Vessel. Later, Glenn R. Krause, photogrammetrist with the 
Hydrographic Office, enthralled his audience with a delightful narrative acecom- 
panying the showing of colored slides and movies of the 1948-49 U. S. Navy 
Antarctic Expedition. 

—M. O. Scumipt 
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Aerial Transportation of Triangulation 
Signal Material 


By C. D. JACKSON 


CHIEF OF SURVEYS AND MAPS, DIV, OF ENGINEERING, CALIF, REGION, U. 8S. FOREST SERVICE 


’T HE FOREST SERVICE of the U. S. Department of Agriculture has a 

number of standard topographic mapping projects currently in progress 
in the Western States. In connection with one of these, an experiment was 
undertaken during the 1948 field season to determine the feasibility of aerial 
delivery of lumber for triangulation signals. 

The project covers a rugged portion of California where transportation and 
travel are most difficult. In fact, half of the 1,370 square mile area is without 
a road of any kind and is accessible only by horse or foot travel. It appeared 
at first that the use of quadripod triangulation signals of the type commonly 
used by the Forest Service would be impractical due to the virtual impossibility 
of hauling sawed lumber to the tops of many high peaks on which stations were 
required. 

The possibility of using other signals was considered, but no satisfactory 
substitute discovered. At higher elevations good poles are not available. What 
little timber can be found is scrubby, crooked, and tapers excessively. Four- 
teen to 16-foot lengths may be 8, 10, or more inches in diameter at the butt. 
Cutting, peeling, hauling and erecting such heavy stuff is not only laborious, 
but the resulting signal is in every way inferior to one built from sawed stock. 
Rock cairns are often used but have several serious deficiencies. For example, 
they contain several tons of rock which must be laid up properly to begin with, 
torn down when the station is occupied, and rebuilt for further use. 

The standard quadripod of sawed timber is better in every way. It is dis- 
tinctive in shape, the cloth panels and flags assure maximum visibility from all 
angles, an instrument can be set up directly over the station mark and under 
the center of the signal without disturbing it, and if properly built will last 
for years and can be used at any time by renewal of the cloth panels. 

Since Wild T-2 1-second theodolites were to be used for both horizontal and 
vertical angles, the best possible signal was needed. So, rather than compromise 
on inadequate signals whose real cost would still be high, it seemed better to 
explore the possibilities of reducing transportation cost on materials for the 
better signal. Aerial transportation appeared feasible if costs could be kept 
in line. Rough preliminary estimates indicated they could. 

A standard pyramid-shaped quadripod is generally built of seasoned 2- by 4- 
inch stock. Four 16-foot pieces are used for legs, with two 8-foot pieces for cross 
members joining opposite legs about 63 feet above the ground. A dry, peeled 
flagpole about 16 feet long, which rests on these cross members, is centered over 
the metal tablet marking the station and extends vertically from the apex of the 
pyramidal structure formed by the legs. Panels of unbleached muslin or 
eotton bunting—either white or colored—are fastened around the upper half 
of the framework above the cross members, with white and/or colored flags about 
36 inches square tacked to the flagpole. A certain amount of iron wire is useful 
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QUADRIPOD TRIANGULATION STATION SIGNAL | 
U.S. FOREST SERVICE R-5 


~ WHITE AND/OR COLORED 
FLAGS, SELVAGE EDGES 
VERTICAL 


16-0" PEELED 
ORY POLE 


NAIL APEX TO FLAGPOLE 
| AND WIRE SECURELY — 
| BEFORE CLOTH PANELS 
| ARE APPLIED 




















WHITE AND/OR COLORED CLOTH 
PANELS FASTENED TO FRAME WITH 
HOTCHKISS OR DUOFAST STAPLER 


NOTE: WHEN QUADRIPOD IS UNDER 
CONSTRUCTION, SIGNAL CREW WILL 
TAKE NECESSARY MEASUREMENTS 
TO DETERMINE HEIGHTS ABOVE 
TRIANGULATION DISC OF TOP OF UPPER 
FLAG, APEX OF QUADRIPOD AND CENTER 
OF PANELS. THESE HEIGHTS TO BE 
PLAINLY MARKED ON CROSS BRACES 
WITH KEEL FOR LATER USE BY OBSERVER 
OR OTHER INTERESTED PARTIES 


NAIL CROSS BRACES 

| HIGH ENOUGH TO. - 
CLEAR OBSERVER'S 
HEAD 








NAIL SHORT LENGTH OF <— BRONZE TRIANGULATION DISC 
2°«4* ACROSS LOWER END CEMENTED IN SOLID ROCK 
OF LEG AND WEIGHT DIRECTLY UNDER APEX OF 
SOLIDLY WITH BOULDERS QUADRIPOD AND FLAGPOLE 


at times for guying the flagpole on especially windy points. A short length of 
lumber or dry limb is generally nailed crosswise at the lower end of each leg. 
On these and around the legs, enough rocks are piled to eliminate any possibility 
that the signal may blow over or shift position. 

To reduce weight as much as possible in this experiment it was decided to 
try 2- by 3-inch stock instead of 2- by 4-inch. To facilitate handling in the 
plane, lengths were limited to 8 feet. An extra length was provided to make 
four 2-foot pieces for scabbing the legs to 16-foot length. The 16-foot flagpoles 
were cut in two on a long scarf at the center. 

Eleven 8-foot lengths of 2- by 3-inch and two halves of the flagpole were as- 
sembled and bundled, one signal to the bundle. About 100 feet of #14 iron 
wire was also included. Eight strips of 2-inch flat band-iron were applied with 
hand banding machine. A piece of }-inch plywood was nailed on the bottom end 
of each bundle; this extended about 3 inches out past opposite faces of the 
lumber and made two fins to help draw it away from the plane. <A half-inch 
cotton rope, securely knotted at the lower end, went through a hole in the center 
of the plywood, through the middle of the bundle and out the top end where it 
was later tied to the parachute shroud thimble. No signal cloth was included 
due to the risk of damage by rodents. 

Thirty-four bundles were made up. These varied in weight from 90 to 120 
pounds. The average was about 100 pounds per bundle. 
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The original plan proposed dropping the bundles without parachutes during 
the winter when it was thought that a deep snow blanket on the peaks would 
absorb the shock without damage to the lumber. However, there was so little 
snow in the mountains that this plan was abandoned. Instead, 9- by 9-foot 
burlap eargo chutes were provided, one for each bundle. These were folded, 
secured with two stout rubber bands and individually wrapped in kraft paper. 
A short loop of cotton cord about the weight of a chalk-line was attached to the 
center of the burlap. This and the rubber bands were accessible through an 
opening in the paper at one end. The shrouds were folded inside the paper and 
the thimble hung out through an opening at the other end. 

These burlap chutes normally are used for 40-pound loading by the Forest 
Service, but several test drops indicated that they would successfully lower the 
100-pound load. A faster rate of descent is, of course, satisfactory for material 
of this sort. 

The plane used for the work was a Forest Service single-engine Noorduyn 
‘“‘Norseman’’ with cargo hatches in bottom and sides. On this job only the 
bottom hatch was used. One bad feature of this is that exhaust fumes are re- 
leased underneath the ship and in flight are sucked back into the cabin through 
the open hatch. The fumes plus the usually turbulent air around the tops of 
the peak are not conducive to comfort for the crew. It will not be difficult to 
correct this condition. 

The plane carries the usual static lines to which parachutes are snapped be- 
fore dropping. Two push-buttons are located in the cockpit. One sounds a 
warning buzzer to indicate the plane is approaching the point of release. The 
other flashes a red light in the rear of the cargo space. This is the release 
signal. 

Cargo space was the limiting factor governing the number of bundles carried 
each trip. It was found that nine bundles could be handled in one load. More 
than this would have reduced footroom and working space below a safe mini- 
mum. The plane was able to take off easily with nine bundles, three men and 
plenty of gas. : 

Selection of points to be used for triangulation stations is ordinarily done 
subsequent to ground reconnaissance of the area involved. In this ease no 
ground work had been possible. Selection of points had to be made by inspec- 
tion of the 3-inch to the mile administrative map of the Forest Service, 1 : 20,000 
vertical photos and about twenty stereoscopic pairs of oblique aerial photos made 
by the writer from a Beecheraft Bonanza with a Fairchild K-20 aerial hand 
camera. These 4- by 5-inch photos under a lens stereoscope afforded excellent 
reconnaissance data. Each pair had been keyed in on a map at the time of ex- 
posure to show the location and approximate orientation of each view. 

As might be expected, several points were later found to be less desirable 
than others nearby and in such cases last-minute changes were made while flying 
over the area. 

In all, thirty-four points were selected in or adjacent to the area to be 
mapped, the highest being 8,083 feet in elevation. 

The crew consisted of two men in addition to the pilot who, of course, is the 
key man. One man pointed out the selected peaks and spotted the location of 
each bundle as it landed; the other did the actual dropping. 
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From the base airport, the most distant drop on the job was about 70 miles 
airline. The closest was 20 miles. Average distance for the project as a whole 
was about 42 miles. Cruising speed of the plane is around 110 to 120 miles per 
hour. Drops were made at about 80 miles per hour, although in most cases ae- 
tual ground speed was lower on account of wind. 

Bad weather delayed the work somewhat but April 11 and 12 were reason- 
ably clear and two trips were made each of these days. 

In practically every case, the peak was either circled or crossed before the 
drop to give the pilot an opportunity to size up the ground and plan his ap- 
proach. The dropper meantime attached the }-inch cotton line of a bundle to 
the parachute shroud thimble and the snap hook of the static line was snapped 
through the rubber bands and light cotton cord attached to the parachute. As 
the plane leveled off on its run over the point, the dropper moved the bundle 
into dropping position in the hatch. The top or forward end of the bundle was 
raised about 2 feet off the floor, the bundle slid backward until the bottom or 
after end (to which the plywood was attached) dropped below the after edge 
of the hatch whereupon the forward end could be lowered enough to jam the 
bundle under the after sill. In this position it could be steadied with one hand. 
The packaged parachute was rested on top of the lumber. This gave the dropper 
one free hand to steady himself, and in almost every case he needed it. 

When the red signal light flashed, the dropper lifted the forward or top end 
of the lumber and shoved it back and down. Instantly the wind caught the ply- 
wood fins and the bundle went out of the ship beautifully, followed by the 
parachute. The static line and shrouds ripped off the paper cover and as the 
shrouds tightened, the rubber bands broke allowing the light cotton cord to un- 
fold the parachute. This cord in turn broke and the static line was hauled back 
into the ship. 

In every case, the parachute opened perfectly and the bundles landed on the 
plywood end. On bare ground or rock, one or both the plywood fins will break 
off, but not one stick of lumber has been lost. Most of the drops landed in 
snow, and remained in an upright position; sometimes the chute draped itself 
over the upright bundle. One bundle hung in a tree but was recovered. One 
overshot the point and went so far down a precipitous face that it was aban- 
doned and another drop was made in its place. Out of thirty-four drops, thirty- 
three were placed within 300 feet or less of the points where the stations were 
later established. Most of the parachutes were recovered in usable condition. 

The drops were made from a comparatively low elevation above the peaks. 
About 200 feet would be the average. Whatever it was, the close proximity of 
the treetops and jagged cliffs and the antics of the plane in the turbulent air 
currents about the peaks left little time for boredom on the part of the crew. 
Parachutes were, of course, worn by all. 

Cost of the job, exclusive of the time spent in dreaming up the procedure 
and working out a preliminary cost estimate, was as follows: 


Pilot’s salary (P-3) 2 days $ 39.64 
- per diem - > 10.80 
Observer’s salary (P-3) ght: 39.64 


per diem iieiees 6.80 
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TRANSPORTATION OF SIGNAL MATERIAL 
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Dropper’s salary (SP-7) 2 days 30.94 

” per diem - s 6.80 
Plane cost—6 hours 33 minutes (@ $30.00 hour 196.50 
Lumber cost 161.92 
Cotton Rope 34.88 
Labor—assembling bundles 75.80 


Parachutes—no charge 


33 Bundles delivered $603.72 
Each bundle 18.29 


The most optimistic estimate of getting the material to the stations by any 
other method was about $50.00 per signal, including lumber. Perhaps three or 
four times this cost would be nearer the mark for many of the more isolated 
peaks. It is safe to say, therefore, that the experiment proved entirely success- 
ful from a cost standpoint. 

Other advantages were almost equally important. The signal crews reached 
the stations with far less fatigue and crew morale was higher when the men 
were not doubling as pack-animals. Better utilization of their time was ob- 
tained, an important consideration when qualified men are scarce. 

Experience gained was later put to use on subsequent drops, not only of 
lumber for signals but of supplies for crews operating with pack outfit and 
saddle horses. For example, the number of pack horses was reduced to the 
minimum required for instrumental and personal equipment for the crews. 
Groceries, grain, signal cloth, horseshoes, ete. were dropped at the isolated back- 
country bases by parachute, thus reducing the number of pack horses required 
by 80 per cent or more. 

Work of this sort obviously should not be entrusted to pilots who have not 
had considerable experience in flying over rugged mountainous country. The 
risks involved would far offset any possible savings. Also, an airplane with 
more than one engine would provide a more desirable factor of safety. 

Quite likely, future developments in aerial cargo transportation will result 
in some strange things tumbling out of the sky. 


G.A.R.L.S. Annual Meeting 


TT HE Second Annual Meeting of the Georgia Association of Registered Land Surveyors 
was held on June 18, 1949, at the Piedmont Hotel in Atlanta, Ga. It was well at- 
tended and the progress made by the association during its first year was exceedingly 
satisfactory. Among the speakers were Lyman H. Hilliard, an Atlanta attorney, and 
Thomas K. LeGare of Columbia, 8. C. 

The officers elected to serve during the coming year were J. B. Lovell, President; C. 
R. Roberts, Vice President; J. R. Bracewell, 2nd Vice President; E. L. Boggus, Treasurer ; 
M. W. Hall, Secretary; William Lowe, J. R. Curtis, G. P. Sykes, H. V. Fitzpatrick, C. 
W. Rice, Directors. 








Kent Island North Base, 1844-1947 


By B. EVERETT BEAVIN 


PROJECT ENGINEER, J, E. GREINEP CO., CONSULTING ENGINEERS 


ARLY in 1947, the Maryland State Roads Commission authorized the J. E. 
+ Greiner Company to perform preliminary surveys and to supervise test 
borings for a bridge or tunnel to cross the Chesapeake Bay from the vicinity 
of Sandy Point on the western shore to Kent Island, north of Matapeake on the 
eastern shore. Figure 1 is a chart showing the general location and existing 
control, with the survey area indicated thereon. Several problems arose in con- 
nection with the surveys, such as heavy and frequent fogs, constant ship traffic, 
width of Chesapeake Bay (43 miles), and ice conditions, it being necessary to 
carry on test boring operations 24 hours a day all winter long, except when 
the ice break-up intervened. 

For close control of the preliminary surveys and future construction surveys, 
it was felt necessary to establish an additional triangulation station south of 
the area near the location of KENT ISLAND NORTH BASE. 

The Kent Island base line was laid out and measured in 1844, being at the 
southern end of the are of triangulation brought down by the U. S. Coast and 
Geodetic Survey, then known as the Coast Survey, from Fire Island, New York. 
This is a section of the eastern oblique are extending from Maine to Louisiana. 
This station originally was marked in a most substantial fashion and was last 
recovered in 1859. From that time on, it was reported lost. Study of recent 
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Figure 1,—Sandy Point—Matapeake area, Chesapeake Bay. 
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charts, aerial photographs, and the nearby shoreline showed no extensive ero- 
sion in the immediate vicinity; and it was felt desirable to search for the sta- 
tion before establishing a new one nearby. 

Accordingly, a small party visited the site armed with a computed course 
from the gable of a nearby clubhouse to the station, derived from the Maryland 
Coordinates of the clubhouse gable and of station KENT ISLAND NORTH 
BASE. Upon arrival, the party found the clubhouse burned and that there 
evidently had been several gables. Estimating the position of the most promi- 
nent one, the party ran out the course and dug for an hour or so with no sue- 
cess. The party did, however, notice a very prominent iron flagpole about 200 
feet away. Later, during the progress of other work, angles were observed to 
the flagpole from stations on the western side of Chesapeake Bay and its Mary- 
land Coordinates were caleulated with probable error of about 1 foot. 

About a month later, our party revisited the site, ran out a previously cal- 
culated course from the flagpole, and dug a small hole about 8 inches deep, 
going down directly on the monument. The mound of earth and surface mark 
placed in 1844 had been destroyed by landscaping for the burned-out building. 
A subsurface mark was recovered. 

The recovery of this station gave a first-order station exactly where needed, 
with an adjacent first-order station, TAYLOR 1847, across the Bay, it having 
been recovered June 14, 1946. (See article by the author, entitled, ‘‘Old Land- 
mark Recovered at U. 8. Naval Academy,’’ in the July-December 1947 issue 
of SURVEYING AND MAPPING. ) 

Later triangulation had not been tied in to these two older stations because 
they were believed to be lost. In order that these stations could be used inter- 
changeably with adjacent later stations, for the exacting work of controlling a 
bridge survey, the Coast and Geodetic Survey was requested to observe an actual 
connection between the two systems. This was done later in 1947, and it is an- 
other in a long list of tributes to that fine organization to report that such close 
agreement was found that no adjustment was necessary. 

The station was re-marked by the Coast and Geodetic Survey and several 
reference monuments were placed. The Maryland Coordinates of station 
KENT ISLAND NORTH BASE are East (XY) 987361.69 feet, North (Y) 
416064.03 feet. The latitude is North 38°58’26”.217; longitude, West 76°20’27”. 
515. 

Recovering KENT ISLAND NORTH BASE provided a precise station, 
at a good vantage point, at a cost considerably less than that of establishing, 
observing, and computing the coordinates of a new station, and also made avail- 
able for later surveyors a most important and historically interesting landmark. 
The consulting engineer’s work was facilitated greatly by making full use of 
the Maryland Coordinate system. 


Financial Statement 


gcoes H as the Congress is now operating on a calendar year basis, the fi- 
nancial statement, ordinarily published as of June 30, is withheld until the 
January-March 1950 issue, when a balance sheet as of December 31, 1949, will be 
published. 
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Members are requested to send in surveying and mapping news items for publication 
in SURVEYING AND Mappinc—EpIrTor. 


CURRENT SURVEYING AND MAPPING LITERATURE 
MAGAZINE ARTICLES 


THE GEOGRAPHIC SITUATION OF THE UNITED STATES IN RELATION 
TO WORLD POLICIES. Isaiah Bowman, The Geographical Journal, October-Decem- 
ber 1948. 

MAP PROJECTIONS OF THE ENTIRE SPHERE. Roland Miller, The Scottish 
Geographical Magazine, December 1948. (Stresses the necessity of the geographer or 
cartographer to make himself sufficiently familiar with the geometry of the sphere and 
the properties of the projections offered to be capable of choosing the proper projection 
for the job at hand.) 

REGIONAL PLANNING IN AUSTRALIA. J. MacDonald Holmes, The Geographical 
Journal, January 1949. (A discussion of a proposed regional survey of the resources of 
Australia.) 

IMPORTANCE OF GEODESY. W. O. Byrd, Engineering Experiment Station News, 
The Ohio State University, February 1949. (A discussion of the relationship between 
geodetic surveying and plane surveying; and important factors concerning geodetic 
control.) 

SIMPLE USES OF PHOTOGRAMMETRY BY SURVEYORS. Earl Church, Engi- 
neering Experiment Station News, The Ohio State University, February 1949. (A 
solution is proposed whereby the surveyor may obtain correct relative rectangular co- 
ordinates of a point by photogrammetric method.) 

AERIAL PHOTOGRAPHY FOR CIVIL ENGINEERS AND SURVEYORS OF 
OHIO. Lloyd Herd, Engineering Experiment Station News, The Ohio State University, 
February 1949. (A brief outline of aerial photographie coverage of Ohio and how this 
photography can be obtained and used by engineers and surveyors engaged either in 
private practice or in local government projects.) 

PHOTOGRAMMETRY AS AN AID TO ENGINEERING. George D. Whitmore, En- 
gineering Experiment Station News, The Ohio State University, February 1949. 

UNIFIED ENGINEERING, WITH CABINET STATUS, URGED IN GOVERNMENT 
REORGANIZATION. Civil Engineering, March 1949. (Plans submitted by task 
forees of the Hoover Commission for the organization of a Department of Works and 
a Department of Natural Resources are discussed.) 

A SOLUTION TO SOME SAN FRANCISCO BAY AREA PROBLEMS—THE 
REBER PLAN. Chester F. Cole, The Journal of Geography, March 1949. (A diseus- 


sion of the Reber Plan which would provide additional acreage for the expansion of the 


crowded San Francisco Bay Region.) 

GEORGIA COORDINATE SYSTEM. The Professional Surveyor, Georgia Association 
of Registered Land Surveyors, March 1949. (Also discusses use of geodetie data in 
surveying and mapping and recovery and preservation of marks.) 


218 








SURV] 


THE \ 
(An 
twen 

CLEV] 
Reco 
scale 
of th 

SOLVI 
Mart 
shap 

PEND 
ING 

“THE 
Apri 

AN I) 
grap 
tion, 
rupt 

AERL 
CUE 
use 
outli 
for | 

UNIT) 
POS 
Prot 
the } 

RECO 
GEC 
The 
1946 


FIEL) 
Wil 
sepi 
inch 
gral 
HUM. 
Whi 
pag 
fact 
gra] 
RADI 
Mac 
the 
UNIT 
Wr 
ecol 
and 
Ne 


TS 


TU 


TUS 


ion 


ON 


em- 


tish 
* or 
and 


‘ion 


ical 


; of 


een 


etic 


ngi- 
(A 


co- 


OF 
sity, 
this 


iNT 
task 


and 


HE 
cus- 
the 


tion 
1 in 








SURVEYING AND MAPPING NEWS 219 


THE VANISHING GLACIERS. Maynard M. Miller, Science Illustrated, March 1949. 
(An account of a new glacier investigation in Alaska begun during the past summer by 
twenty-five explorers. ) 

CLEVELAND BUYS AN AERIAL MAP. G. Brooks Earnest, Engineering News- 
Record, March 3, 1949. (An account of the new topographic map of the city on the 
scale of 1 inch to 200 feet, including a report of control and aerial photography aspects 
of the new work.) 

SOLVING MYSTERIES OF THE SEA. Martha G. Morrow, Science News Letter, 
Mareh 5, 1949. (A diseussion of modern surveying operations for determining the 
shape and character of the ocean bottom.) 

PENDULUM SWINGS TOWARD BROADENING OF CURRICULA IN ENGINEER- 
ING EDUCATION. Harold E. Wessman, Civil Engineering, April 1949. 

“THE PLACE” OF GEOGRAPHY. Harry John Osterhart, The Journal of Geography, 
April 1949. 

AN INTERRUPTED ZENITHAL WORLD MAP. Arthur Davies, The Scottish Geo- 
graphical Magazine, April 1949. (A discussion of the need for, method of construe 
tion, and the properties of a world map drawn on a plane zenithal equidistant inter 
rupted projection.) 

AERIAL PHOTOGRAMMETRY LOCATES OIL WELLS WITH PIN-POINT AC- 
CURACY. Ralph J. MeMahon, Civil Engineering, May 1949. (A diseussion of the 
use being made of photogrammetric methods in mapping for the oil industry and an 
outline of the cartographic knowledge required in the development of cadastral maps 
for the oil industry.) 

UNITED STATES NEEDS LARGE-SCALE MAPPING PROGRAM TO MEET 
POSTWAR DEMANDS. Civil Engineering, May 1949. (A discussion of paper by 
Professor E. W. Carlton, Missouri School of Mines and Metallurgy, presented before 
the Surveying and Mapping Division, ASCE.) 

RECOMMENDATION OF THE ETHICS AND PRACTICE COMMITTEE OF THE 
GEORGIA ASSOCIATION OF REGISTERED LAND SURVEYORS. G. V. Carr, 
The Professional Surveyor, Georgia Association of Registered Land Surveyors, May 
1949. 


BOOKS AND PAMPHLETS 


FIELD ENGINEERING—22nd Edition (Searles and Ives). Philip Kissam. John 
Wiley and Sons, New York. 1948. 442 pages. $6.50 complete or $3.75 each for 
separate volumes of text and tables. (The new edition of the surveying route manual 
includes new material on the two-base method of precise altimetry, a discussion of photo- 
grammetry, and several curve and turnout surveying methods. ) 


HUMAN GEOGRAPHY: AN ECOLOGICAL STUDY OF SOCIETY. C. Langdon 
White and George T. Renner. Appleton-Century-Crofts, Inc., New York. 1948. 692 
pages, 175 maps and diagrams, 260 photographs. $6.00. (A source of geographical 
facts needed for analysis and to provide the student with a general idea of how geo- 
graphical thinking is done.) 

RADIO AIDS TO NAVIGATION, R. A. Smith. University Press, Cambridge, England; 
Macmillan, New York. 114 pages. $2.50. (An account of radio aids developed for 
the guidance of aircraft just prior to and during the past war.) 

UNITED STATES AND CANADA, AN ECONOMIC GEOGRAPHY. Alfred J. 
Wright. Appleton-Century-Crofts, Inc., New York. 1948. 482 pages. $4.50. (An 
economie geography of Anglo-America which deals with principal human activities 
and major geographic regions of the United States; also considers Canada, Alaska, 
Newfoundland, Labrador, Greenland, and Hawaii.) 
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CIVIL ENGINEERING. V. C. Whiting and K. Mills. Longmans, Green & Co., New 
York. 1948. 152 pages. $2.75. (The book is designed to provide necessary technical 
knowledge to supplement practical experience for supervisory positions in engineering 
activities. ) 

STATE GEOLOGICAL SURVEYS. Wilson M. Laird. The American Year Book. 
1948. (The report discusses the scope and activities of state cooperation, training of 
men in survey work, and the organization and accomplishments of each of the state 
geological surveys. ) 

CALIFORNIA PLACE NAMES. Erwin G. Gudde. University of California Press, 
Berkeley 4, California. 1949. 431 pages. (The book deals with the geographical 
nomenclature of the State of California and is restricted to information pertaining to 
the names and their application.) 

ADVANCED SURVEYING AND MAPPING. George D. Whitmore. International 
Textbook, New York. 1949. 619 pages. Illus. (Provides material for a college 
course covering such subjects as geodetic surveying, topographic mapping, city surveys, 
and photogrammetry.) 

AN INTRODUCTION TO THE GEOGRAPHY OF NEWFOUNDLAND. B. VY. 
Gutsell. Canada Department of Mines and Resources, Geographical Bureau, Ottawa, 
Canada. 1949. 85 pages. Illus. (This handbook, Information Series No. 1, is 
designed to present an outline of the physieal background and the economic development 
of Newfoundland, and to show how these factors have influenced the life of the Island’s 
people.) 

CARTOGRAPHY IN CANADA SINCE 1938. (Prepared for Meeting of International 
Geographical Union, Lisbon, Portugal, April 1949). Department of Mines and Re- 
sources, Ottawa, Canada. 10 pages. 1949. (Gives an account of the cartographic 
activities of the Dominion Government, such as the production of topographical maps, 
aeronautical charts, hydrographie charts, and the compilation and production of 
small-seale geographical maps.) 

YOUR LAND—SURVEYS, MAPS AND TITLES. Fred C. Morris. Bulletin of the 
Virginia Polytechnic Institute, Engineering Experiment Station Series Bulletin No. 71. 
95 pages. Illus. March 1949. $0.75. (The problem of disputes over land surveys 
and titles is discussed in this handbook and two suggestions are made to help find a 
solution. ) 

CAREERS IN ENGINEERING AND SCIENCE. Polytechnic Institute of Brooklyn, 
99 Livingston St., Brooklyn, N. Y. 66 pages. Illus. (This booklet is intended chiefly 
to acquaint prospective college students with the field of engineering and science and 
may be obtained free from publisher.) 

MANUAL OF LEVELING COMPUTATION AND ADJUSTMENT (Special Publica- 
tion No. 240, U. S. Coast and Geodetic Survey). Howard 8. Rappleye. U. S. Govern- 
ment Printing Office, Washington, D.C. 1948. 178 pages. $0.75. 

NATURAL TABLES FOR THE COMPUTATION OF GEODETIC POSITIONS: 
CLARKE SPHEROID OF 1866 (Special Publication No, 241, U. S. Coast and 
Geodetic Survey). Lansing G. Simmons. U. S. Government Printing Offiice, Wash- 
ington, D. C. 1949. 86 pages. $0.35 (paper cover). (Tables adapted for use with 
caleulating machines. ) 

DEFINITIONS OF TERMS USED IN GEODETIC AND OTHER SURVEYS 
(Special Publication No. 242, U. S. Coast and Geodetic Survey). Hugh C. Mitchell. 
U.S. Government Printing Office, Washington, D. C. 1948. 87 pages. $0.45 (paper 
eover ). 

THE STORY OF MAPS. Lloyd A. Brown. Little, Brown and Company, Boston. 1949. 
397 pages. $7.50. (Reviewed on page 223, this issue.—Ep.) 


A. A. STANLEY 
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DISTINCTIVE RECENT MAPS 


Completion of the remaining two sheets of the American Geographical Society’s 
Map of the Americas is an especially noteworthy cartographie contribution. The new 
sheets, both published in 1948, are Alaska, Northern Canada, and Greenland (1-D), and 
United States, Southern Canada, and Newfoundland (1-E). They each measure 30'2 by 
441% inches. They may be joined with the three previous sheets to form one of the best 
available maps of the American hemisphere. The Map of the Americas indicates sur- 
face relief by contours and color gradients and submarine relief by bathymetric tints. 
The seale of the five-sheet map is 1: 5,000,000. 


Among recent Library of Congress accessions are four sheets of a projected six-sheet 
topographie map of the Principality of Liechtenstein. The series, at the scale of 1: 10,000, 
is issued by the Regierung des Fiirstentums Liechtenstein. The southern two-thirds of the 
country are covered by the sheets in hand, which inelude Blatt 3, Vaduz (1943); Blatt 4, 
Balzers (1947); Blatt 5, Schénberg (1943); and Blatt 6, Naafkopf (1947). There is an 
overlap of more than fifty per cent on sheets 3 and 5, and 4 and 6. Relief is shown by 
contour lines with an interval of 10 meters. Vegetation covering is indicated with green 
symbols and shades. The sheets measure 2534 by 3734 inches. 


The Falkland Islands Dependencies, South Shetlands and Graham Land, is the title 
of a new map prepared by the British Directorate of Colonial Surveys. Sheets A, B, C, 
J, K (all dated 1948), of a projected series of eleven, have been received. Relief is indi- 
cated by brown contour lines. A noteworthy feature is the reliability diagram on each 
sheet. 


A welcome new map showing the most recent political boundaries is the Carte Générale 
de 1’Europe published at Berne, Switzerland by Kiimmerly and Frey. Swiss cartography, 
both official and commercial, is recognized as of high quality. The new map of Europe 
adds to the reputation. Contrasting colors set off the political entities, and skillful shading 
marks the major relief features. Although there are ten thousand place names on the map, 
it does not seem crowded. The seale is 1: 5,000,000 and the size 40 by 42 inches. 


The Danish Geodetic Institute has recently published a world map showing Climatic 
and Vegetation Zones (Klima-og Plantebaelter). The map, on the Martin Vahl System, 
was arranged by Johs. Reumert. It was compiled in cooperation with The Geographical 
Institute of the University of Kébenhavn. Sixteen different zones are differentiated by 
t the 
seale of 1: 25,000,000. It is printed on two sheets which may be joined to form a map 
1) by 60 inches in size. 


color symbols, The map is laid out on Eckert’s equal-area projection, and is : 


Another noteworthy publication of the Danish Geodetie Institute is the relief map of 
Denmark (H6éjdekort over Danmark) at the seale 1: 250,000. It was published at 
Kébenhavn in 1947. The map is printed on four sheets, which join to form a wall map 
61 by 78 inches. Relief is shown by generalized contours and layer tints. Separate inset 
maps show the Faeroe Islands, Greenland, and the environs of Kébenhavn. 


Of especial interest to geographers is the Erhverusgeografisk Kort Over Denmark 
(economic map of Denmark), published at Kébenhavn in 1948 by the Geodetic Institute. 
It is at the seale of 1: 3,000,000 and measures 60 by 44 inches. Colors and symbols 
indicate intensity of land cultivation, fisheries, mines and quarries, transportation and 
communication networks and centers, industrial centers, and major markets. The Faeroe 
Islands, Greenland and Bornholm are shown on inset maps. 
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Railroads of the Iberian Peninsula are clearly shown on the new Mapa General de 
Los Ferrocarriles Espanoles, issued as Publication No. 73 of the Institute Politeenico de 
Ferrocarriles of Madrid. Heavy colored lines give emphasis to the rail network, and the 
legibility of the map is enhanced by including only the names of inhabited places which are 
rail stops. The map measures 36 by 45 inches. No seale is given. 


Civil Airways and Mileage Chart is the title of a new map published in January, 
1949, by the U. S. Coast and Geodetic Survey. Indicated on the map are controlled air- 
ways, non-controlled airways, designated reporting points, on-request reporting points, 
C.A.A. regional limits, airway traffie control centers, flight advisory area boundaries, 
mileage between reporting points, radio location identifiers, and mileage from radio fix 
to ATC boundary when other than 25 miles. Enlarged inset maps show the Boston—New 
York—Washington, and the Chieago—Detroit—Cleveland—Pittsburgh areas. The map 
measures 20 by 28 inches and has an approximate scale of one inch to 110 miles. 


Two new map publications of the Map Information Office, U. S. Geological Survey 
are Status of Vertical Control in the United States and Status of Horizontal Control in 
the United States. They were prepared primarily to provide users of engineering data 
with a convenient guide to the control surveys established by Federal Agencies, but will 
be welcomed, too, by teachers and students of cartography. Each map measures 24 by 38 
inches and is at the seale of 1: 5,000,000. Descriptive leaflets accompany the maps. 


Soil conservation districts, work group and zone boundaries, state and district con- 
servation offices, work units, research centers, minerals and land utilization and flood 
control stations of the northeastern states are located on a new Activities Map published 
in 1949, by the Soil Conservation Service, U. 8. Department of Agriculture. Included 
are the New England States, New York, Pennsylvania, New Jersey, Delaware, Maryland 
and West Virginia. The map measures 1614 by 191% inches and is at the seale of 
1: 2,800,000. 


The Petroleum Industry of Kansas is the title of a new map prepared by Earl K. 
Nixon for the State Geological Survey of Kansas. (Lawrence, Kansas, 1948.) The seale 
is 1: 500,000 and it measures 38 by 53 inches. Oil refineries, gasoline plants, carbon black 
plants, secondary recovery operations, oil and gas lines, pump stations, gas line com- 
pressors, and oil and gas producing and depleted areas are indicated by appropriate 
symbols and colors. At the bottom of the map sheet are listed “companies operating 
natural gasoline plants,” “companies operating gas pipe lines,” “companies operating oil 
pipe lines,” and “companies operating oil refineries.” The map is issued as Oil and Gas 
Investigations No. 7 of the State Geological Survey of Kansas. 


Washington, District of Columbia, Our Nation’s Capital is the title of a new pic- 
torial map, copyrighted in 1948 by Henrietta Lintner. The plan is laid out as if viewed 
from the air from a vantage point over the National Airport. Ninety centers of interest 
are listed in the margins and identified by numbers on the map, as well as by neatly 
executed sketches. Shades of green, combined with pictorial symbols, show the parks, 
malls, and wooded areas in and adjacent to the city. With marginal data the map sheet 
measures 22 by 36 inches. It was designed by Oliver, Whitwell & Wilson of New York. 


Water W. Ristow 
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Books in Review 


THE STORY OF MAPS. Lloyd A. Brown. Little, Brown & Co., Boston. 
1949. 397 pages. Illustrated. $7.50. r 


Reviewed by Burton W. Apkinson, Chief, Map Division, The Library of Congress, 
Washington, D. C. 


T HE Story of Maps is a survey history of cartography. Mr. Brown, in the preface 
of his book, states that “any survey history is a cooperative venture” and he pays 
tribute to numerous individuals, living and dead, who contributed information and ideas 
used in his work. It should be added, however, that the real praise belongs to those in- 
dividuals who, like the author, take the mass of data on the development of map making 
and select from it such material as weaves itself into an interesting narrative on how 
man learned to depict the earth or parts of it on a flat surface. 

Mr. Brown skillfully leads the reader from the information on the earliest of map 
makers through the Greek and Roman times and the world of Claudius Ptolemy to the 
Middle Ages. He pauses for a time to discuss early navigation charts (Portolans) and 
the map and chart trade of the 16th, 17th, and 18th Centuries. The study of map making 
is interrupted at frequent intervals to lay the background for significant events in the de- 
velopment of cartography. In appropriate places the author discusses the development 
and use of instruments. Also, latitude and longitude and man’s development of techniques 
to determine these locational aids, and to depict them on maps, are given interesting 
treatment. A few projections are discussed briefly, but the author makes no attempt 
to include even a survey of the development or the influence of the many useful projec- 
tions. 

Finally, there is a short description on the early survey of countries such as France, 
England, Denmark, the other Seandinavian countries, and the United States. The con- 
eluding chapter briefly outlines attempts at producing topographic maps of the world. 
Mr. Brown’s discussion gives very little attention to the great advances of mapping which 
have oceurred during the last two decades of the 20th Century. He does, however, men- 
tion the work of the official survey groups in many of the countries doing important 
topographic mapping both on a national and international scale. 

The Story of Maps is well documented as the author has used copious notes which 
are carefully identified. These citations and the brief but carefully selected bibliography 
give the reader leads to the most important documents on the history of map making 
techniques. The book is excellently done. It is printed on an excellent grade of paper. 
The illustrations are well selected and placed. The type is very readable and the book 
is well bound in an attractive cover. 

One may take some exceptions to the information selected for inclusion in this 
treatise, but I believe that everyone will agree that Mr. Brown has skillfully employed the 
material he selected to tell an interesting story of man’s effort to learn more about the 
earth and put this knowledge in graphie form on paper so others could interpret it. The 
book has a tremendous amount of information on maps, map makers, and map making. 
It should be a very useful reference book in eartogaphy; yet, it still remains an interest- 
ing narrative for the informed layman to consult when he wishes data on how maps have 
become what they are. 
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The pages of SURVEYING AND MAPPING are open to a free and temperate discussion 
of all matters pertaining to the interests of the ConGress. It is the purpose of this De- 
partment to encourage comments on published material or the presentation of new ideas 


in an informal way. EDITOR 


JUST WHERE ARE OUR INSTRUMENT MAKERS? 


Tuomas E. Ritey.*—In the April-June 1949 issue of SURVEYING AND MAPPING, 
J. L. Rannie of the Geodetic Survey of Canada and W. L. Egy of the Brunson 
Instrument Company have commented on my article in the October-December 
1948 issue which was titled as above. 

Frankly, I was surprised at the mildness of these comments. It is a hard pill 
for us to take—to agree that our surveying instruments are archaic. But both 
gentlemen honestly admit that American instruments are inferior to the Euro- 
pean designs. They give the reason for this as being the archaic attitude of the 
purchasers. In other words, these sincere comments agree with the contention, 
then give an excuse. 

I agree wholeheartedly with Mr. Rannie who says United States manufacturers 
have to go a long way to equal the advance in European instruments. That is 
true. And there is a great deal of truth in his reasoning that the cause may be 
the result of a vicious circle—the makers not trying to improve their designs be- 
cause there is no great demand from surveyors. The fault does seem to lie with 
the surveyor as well as with the manufacturer. 

But it is impossible for me to entirely agree with Mr. Egy’s contention that our 
retrogression in instrument design is largely due to the attitude of the purchasers. 
Or perhaps I should say that this attitude is partially the fault of the manufac- 
turers. It is true that many instruments are purchased on sealed bids which 
have very archaie specifications, but no country in the world is as modern-minded 
(gadget-conscious, if you wish) as the United States. It does not seem reasonable 
to believe that surveyors would not be interested in improvements if they could see 
andtry them. It does seem that our instrument makers have not really attempted 
to show their customers the advancements that can be had. The purchaser doesn’t 
know. And therefore we have the spectacle of bids that specify antiquated de- 
signs and surveyors who still believe their 25-vear-old transits and levels are 
efficient 

Can you imagine an automobile manufacturer with a wonderful new model 
kept in the storeroom—not brought out because people don’t know of it and don’t 
order it? 

The only excuse I can find is that we have simply standardized too long, past 
the point of benefit, to the point where United States instrument makers are 
woefully out of gear with the advancements in the profession. 


Registered Oregon Surveyor. 
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A.C.S.M. FEE STUDY USED BY M.1.T. CLASSES 


The Congress is pleased to note that its recently approved Fee Study is now 
being used in the surveying courses being taught at Massachusetts Institute of 
Technology under the direction of Prof. Herman J. Shea, Associate Professor 
of Surveying. 

In outlining his philosophy of surveying education, Prof. Shea says: 


. the professional and ethical considerations are of superior importance to a sole 
consideration of fee schedules. The “not by bread alone” gospel is a necessity if we are to 
secure a professional status for land surveying. 

Since the end product of a survey is highly flavored by the character of the parties 
concerned, and since there is an inherent flexibility (for better or worse), there is no 
readily applied criterion to judge the accuracy or completeness of the survey. Such a 
latitude has naturally fostered tacties which are sometimes downright dishonest. Often 
the operator is a victim of the system; often he calmly caleulates his course. For the 
former, we must offer education; for the latter, shame. 

My reason for working from the Fee Study is a combination of edueation and pro- 
fessional shame. The student, usually single-minded and direct, wants to know first of 
all how much to charge, how to charge. Tell him that first. Then ask him what he is 
going to give for these professional rates he proposes to impose, how he is going to fulfill 
his professional obligations of competence, completeness, and accuracy. The student’s 
attention has been flagged, and he is then willing to listen carefully to ethical considera- 
tions. 

Our teaching, admittedly, has been directed overmuch toward technical excellence. 
In surveying we have been handicapped by the twin pressures of new material and a 
decreasing portion of the student’s time. Redesign of our courses has been necessary, 
but that rearrangement must include the facts of life. For surveying, these include edu 
cation leading to a good workman who does a professional piece of business. Technical 
and ethical standards, outlining as much as possible required methods and establishing 


general ethical considerations, are very necessary educational media. 


The Congress is pleased that Prof. Shea is making such important use of its 
Fee Study, and can look only with approval upon his enlightened and _ profes- 
sional attitude. 

S. A. BAUER 


New Manual on Leveling Computation and Adjustment 


QO F INTEREST to surveyors is “Special Publication No. 240, Manual of Leveling Com- 
putation and Adjustment,” now available for 75 cents at the U. S. Government 
Printing Office, Washington 25, D. C. 

Office procedures are covered from the time the field records, field computations, and 
descriptions of bench marks are received, until the computations and adjustments have 
been completed and are ready for publication. 

The new Manual is a revision and considerable expansion of Part II, Office Com- 
putations, “Special Publication No. 140, First-order Leveling.” Special emphasis is 
given to additional methods for the adjustment of leveling, proper treatment of details 
at junctions of new and old lines, and the combination of old leveling and releveling along 
the same route. 


A, A. STANLEY 





CO) 














larg 
TM : cep 
- > . oa fe : a ¥ _ = t101 
: : | 3 tha 
CONGRESS NEWS ' 
: : vig' 
 Raemesrperrrretensens ee 9.1 R ERLE CORO ETT yea 
few 
v v ze not 
? ine! 
Congress Elects New Officers tha 
At the Ninth Annual Meeting the following Officers and Directors were stit 
elected for the ensuing year: ‘= 
Officers ; 
= ' me! 
Sol A. Bauer, President sho 
Helmuth Bay, Vice President vea 
Directors the 
Theodore G. Alteneder, / year 7 
Newman Bumstead, 2 years i 
Prof. W. O. Byrd, 2 years , 
Charles F. Fuechsel, 2 years = 
Prof. George H. Harding, 2 years 
Murray Y. Poling, 2 years _ 
In accordance with the amendment to the Constitution, adopted at the Ninth 
Annual Meeting, terms of office for Officers and Directors will begin January 1, in 
1950. Un 
« e “ 
thi 
Secretary’s Report ist! 
(‘e 
(As presented at Ninth Annual Meeting, June 8-10, 1949) an 
President Wright and Members of the Congress: I am not going to bore you j wa 
with a lot of details of the ten board meetings we had throughout the year. Those Ho 
of you who do care to, can scan the minutes which I have with me. <A few sets are Cor 
obtainable, upon request, by the new officers and committeemen that are so in- 
terested. I urge those of you who think no work was done to peruse them. Ina cla 
volunteer organization, just activating those minutes is quite a big job. ma 
What I would like to talk about is committee activity and membership aevitity Cu 
of the Congress. They are both vital to the Congress, and the Congress has Ire 
reached a point wherein it is too important to let down. It becomes the duty of da 
the members to get right in there and participate. I would like to quote from a 
chap, who used to write a number of years ago named Bacon. “‘I hold every man = 
a debtor to his profession; from that which as men of course do seek to receive | Ch 
countenance and profit, so ought they of duty to endeavor themselves by way of | Ge 
amends to be a help and ornament thereunto.’’ That could well be the slogan of ab 
any committee of a professional and technical society. I suggest it as a slogan for Co 


our membership committee, for one, and since all you members are members-at- 
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large of that membership committee, I urge all of you to learn it and use it, 
especially when someone wonders if he should pay five dollars to join an organiza- 
tion. By the way, I wonder how many of you remember you are all members of 
that membership committee? 

Last year, in my report to the Eighth Annual Meeting, I said that, unless 
vigorous effort was expended in getting new members, we could not offset the 
vearly drop-outs and delinquents. Aside from the continued effort of the loyal 
few and the individual drive of Director Borden, aimed at the county surveyors, 
not much membership activity is recorded. So, instead of being able to report an 
increase in membership and an increase in activity, we are holding just about even, 
thanks to the efforts of the above-mentioned few. 

Our total mailing list runs around 1450, of which about 160 are libraries, in- 
stitutions, or sustaining memberships. This gives us 1298 as the individual mem- 
bership and some 286 are not yet paid for 1949. It gives a total paid individual 
membership for the year of 1012. That 1012 is an interesting figure because it 
shows a larger amount paid than at reports of other meetings at this time of the 
vear. That is due to the extra effort expended by my own office by getting out 
the billing and the second billing early in the year. That was a chore assumed on 
top of a heavy work-load, whereas I would rather have been lightened of some of 
my own work. 

No one can blame the lack of new member interest on the lack of publications 
this last year. All four journals have been delivered, as well as four proceedings 
and two panels from the last meeting. 

Bright spots on the horizon are the activity in the technical divisions and the 
reactivation of the Los Angeles local section. 

Of general interest, President Wright attended a consultation of cartography 
in Buenos Aires and the Cartographic Services Coordination meeting of the 
United Nations at Lake Success. 

The resolution on national mapping was publicized in the state magazines 
throughout the nation. A word of protest was lodged with the Veterans Admin- 
istration by property surveys. A protest was presented to the United States 
Census Bureau in behalf of improving the classification listing of the surveyor 
and the semi-professional listing has been declared eliminated. This protest 
was supported by most of the state boards of engineering and surveying registra- 
tion, as well as by other societies. Publicizing this adverse listing, to win support, 
consumed much time and effort and we hope this is appreciated. 

Other protests were lodged with the Civil Service Commission over proposed 
classification in the cartographic aide series. Our offer of aid in review of the 
matter was accepted and ACSM played no small part in improvement there, too. 
Currently, ACSM has TP-832 on surveying, cartographic and engineering series 
from civil service, in review, having requested time extension over the closing 
dates of June 1 to June 30, pending our Ninth Annual Meeting. 

The Florida Engineering Society had a meeting in Tampa, in April, and re- 
quested a representative of the congress. Our very good and reliable Commander 
Charles Thomas, of the Coast and Geodetic Survey Regional Office, at Atlanta, 
Georgia, represented us down there and did a very fine job on telling the folks 
about our objectives and what they are missing by not being members of the 
Congress. 


During the activity of this meeting, I have a feeling that the Michigan Society 
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of Registered Line Surveyors—whose president, Mr. Williams, is among us—and 
the Virginia Association of Land Surveyors—whose president, Mr. Foster, is 
among us—will possibly, very shortly, become institutional members with us. 

I might add, before closing, that these surveyor organizations are beginning to 
spring up all over the country. Missouri has just formed one, and less than six 
months ago, when we were seeking support of the census problem, they hadn’t 
even considered having one. But they discovered that there was something afoot 
and so they formed one. 

That is about all I have to say. President Wright wishes me to put more 
emphasis on the activity of the California section. The Los Angeles section was 
one of our live groups when it organized in 1941. Subsequent years about washed 
everything out. They have just petitioned to be reactivated under the present 
constitution as of the last couple of weeks, I believe. Pro tempore officers and a 
chairman have been appointed and they are in full swing at this time. Those of 
you who heard Mr. Crump’s report of the cartographic section meeting will recall 
that they are already active in a cartographic group within that section. 

WALTER 8S. DIX, 
Secretary 


Reports of Technical Divisions and Committees 


(As Presented at Ninth Annual Meeting, June 8-10, 1949) 


PROPERTY SURVEYS DIVISION 


During the past year the Property Surveys Division completed its fee study 
entitled EquiTaBLe FEES ror Property Surveys. Reprints of this study have 
been made available through the Congress, and have been widely distributed 
throughout the country. Requests for these reprints continue to come in, and will 
be filled within the limits of the supply. 

The Division also has a substantial number of reprints of its TECHNICAL 
STANDARDS FOR PROPERTY SURVEYS, which are for sale at a nominal charge in 
quantities of 10, 25, and 100. There has been an increasing use of these among 
practitioners in connection with correspondence and proposals for survey work. 

The Text Book Committee under Chairman Goggin has been collecting opin- 
ions and data relative to the preparation of a table of contents for a handbook for 
property surveyors. There are indications that this activity might bear early 
fruit. Further opinions and material will be weleomed by the Division. 

A new activity was begun by the Division during the year, namely, the prep- 
aration of specifications for property surveying compatible with the TecHNICAL 
STANDARDS of the Division. These specifications have been drawn up in prelim- 
inary form and have been circulated among a large committee. The next step 
will be to develop a final form for those specifications. There are indications that 
this project could develop into a project parallel with that of Chairman Goggin’s, 
in that the same process of elaboration of the various portions of the TECHNICAL 
STANDARDS could well become the nucleus of the suggested handbook for practi- 
tioners. 
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The coming year will require the best efforts of the members of the Division 
to carry toward completion this latter project, and to maintain and further the 
educational process of promoting and extending the use of the TECHNICAL STAND- 
ARDS in the profession throughout the United States. 

At the Ninth Annual Meeting of the Congress, on June 9, 1949, the Property 
Surveys Division established procedure for the election of officers and directors 
for the control of the Division for the year 1950. The following officers and 
directors were elected: 

Officers 
William C. Wattles, Los Angeles, Chairman 
Ralph M. Berry, U. S. Coast and Geodetic Survey, Vice Chairman 
Robert L. McCammon, Rutland, Vt., Secretary-Treasurer 
John M. Goggin, Clare, Mich., Associate Editor 


Directors 
Howard Teas, Malverne, N. Y. 
Frank C. Mirgain, Cooper Union, N. Y. 
Arnold Lundgren, Rockford, Ill. 


Mr. Wattles, the new chairman, has been active in the Property Surveys 
Division since its inception, and was the chairman of the special committee which 
developed the TECHNICAL STANDARDS FOR PROPERTY SuRVEYs. Much of the credit 
for that document belongs to him. Mr. Wattles is known as the dean of surveyors 
in the Los Angeles region, and is the author of many papers and dissertations on 
surveying and its relationship with titles and the law of boundaries. The Prop- 
erty Surveys Division is fortunate in having the leadership of Mr. Wattles. 

Vice Chairman Berry and Associate Editor Goggin have had previous ex- 
perience in the activities of the Division, while Secretary-Treasurer McCammon 
is a new, but enthusiastic, worker for the Division. Messrs. Teas, who also rep- 
resents a Long Island association of surveyors; Mirgain, who has long been iden- 
tified with the land surveyors of New Jersey ; and Lundgren, a prominent practi- 
tioner in Rockford, Ill., are the new directors of the Division. 

The coming year should be one of increased activity for the Property Surveys 
Division. The membership drive which the Congress is launching will become in 
a large measure a responsibility of the Property Surveys Division, since it is in the 
field of the practicing property surveyor that membership is weakest, and is 
potentially of greatest consequence. It is true also that the practicing property 
surveyor is probably the one who stands to gain most through the efforts of the 
Congress. 

The Journal of the Congress, SURVEYING AND MAPPING, has been giving more 
and more space to the practitioner, with whom the entire field of surveying and 
mapping began, and upon whose base the highly developed structure now stands. 
It is incumbent, then, upon each member of the Property Surveys Division to 
consider himself a committee of one for the dissemination of the program of the 
Division, the education of his colleagues and his community to the true function 
of the property surveyor, and the promotion of the membership aims of the 
Congress. 

S. A. BAvEr, 
Chairman 
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CARTOGRAPHY DIVISION 


In an annual gathering of this type, it is generally customary and perhaps 
expected by many, that a review of the year’s accomplishments will be presented. 
Especially might this be true of the Division on Cartography which, as you may 
recall, the membership at the last Annual Meeting voted to reestablish, after a 
period of inactivity. 

At that meeting a temporary committee was elected to reorganize the Division. 
As the proceedings of the meeting have been published, and distributed to the mem- 
bership, no further review of these proceedings will be made here. 

To reorganize such a Division is not an easy task, for there are policies to be 
formulated, rules to be adopted, officers and committee members to be selected, 
inquiries and correspondence to be answered, programs to be discussed, meetings 
to be arranged, assignments to be made, and numerous other details which could 
be mentioned. 

Since August 31, 1948, five Executive Committee meetings have been held for 
the purpose just mentioned. Summaries of some of these meetings have already 
appeared in the Journal, and others will appear in future editions. 

The following officers, directors, and committee chairmen were selected : 


Officers 
Robert J. Voskuil, Vice Chairman 
M. 8. A. Delaney, Hydrographic Office, Secretary-Treasurer 
Arthur F. Striker, U. S. Geological Survey, Associate Editor 


Directors 


(To serve for 2 years) 


Gordon B. Littlepage, U. S. Coast and Geodetic Survey 
Osear H. Nelson, U. 8. Geological Survey 
B. D. Price, Army Map Service 


Directors 
(To serve for 1 year) 
Robert J. Voskuil 
C. E. Riddiford, National Geographic Society 
L. A. Bloom, Aeronautical Chart Service 


Committee Chairmen 


Paul Alexander, Army Map Service, Program 

Lester Trueblood, Department of the Army, Membership 

Newman Bumstead, National Geographic Society, Research and Development 
John R. Dickens, Hydrographic Office, Technical Standards 

Osear H. Nelson, U. S. Geological Survey, Nominating 


During the year, the resignations of one director, one committee chairman and 
several committee members were accepted, with considerable regret. 

A special By-Laws Committee prepared, and the Board of Direction adopted, 
for temporary use, a set of By-Laws for the government of the Division, until such 
time as they could be submitted for formal consideration to the Division. Pro- 
visional recognition was granted by the Board of Direction of the Congress for 
interim operation of the Division under these By-Laws. 
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A copy of the Division’s By-Laws has been distributed to each member who 
indicated a chief interest in this Division, and whose name appears in the Secre- 
tary-Treasurer’s file. Additional copies of these By-Laws are available from the 
Secretary. These By-Laws provide that the activities of the Division shall be 
directed toward the following objectives: 

(a) To advance the science of cartography in its several branches. 

(b) To serve as a central source of reference. 

(c) To disseminate, through available media, technical developments in this field. 


With the organizational structure complete and some preliminary plans under- 
way, your Executive Committee feels that with your assistance and support much 
ean be accomplished in effecting these objectives. 

Some material in the form of new developments and techniques has already 
been collected. More items will be added, then edited, previous to publication or 
dissemination. We wish again to encourage your contribution to this program, 
whether previously published or not. 

An increase in the number of general and technical articles, of interest to 
cartographers and for publication in the Journal, has been obtained as a result of 
the Division’s recent activities and efforts. We wish also to encourage the prep- 
aration of more articles of this type and will furnish any desired editorial assis- 
tance. 

Assistance was rendered to the Executive Secretary in setting up a name and 
address file, by Divisions, for general use of the Division Officers. Through the ef- 
forts of your Officers in personally contacting many members, the file of the Divi- 
sion on Cartography has grown to nearly double its original size. 

Efforts are also being made to contact those potential sources of membership 
who would have a special interest in this Division. 

Several inquires were received from universities, oil companies, the Interna- 
tional Hydrographic Bureau, and other agencies, requesting information on 
standards, new developments, and the general affairs of the Division. 

Vice Chairman, Mr. Voskuil, represented the Division at the Joint Annual 
Meeting of the American Association of Geographers and the American Society 
of Professional Geographers, held at the University of Wisconsin in December, 
1948, and submitted an interesting report upon his return. We would like to 
know more about the geographers’ problems and how we can best serve them. 

At several of the Executive Committee meetings consideration was given to the 
problems of the U. 8. Civil Service Commission in its classification of cartographic 
and reproduction personnel. Although map reproduction employees of the U. S. 
Government service are separately classified, this fact, or condition, has no bearing 
on their being accepted as members of either the Congress or the Technical Divi- 
sion on Cartography. Their membership and interest in both are desired. 


WARREN C. CRUMP, 
Chairman 
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CONTROL SURVEYS DIVISION 


The Division on Control Surveys has held no meetings other than at the annual 
conference. There are three committees which have been quite active. One of 
these is the Committee on By-Laws, members of which are C. A. Whitten, U. 8. 
Coast and Geodetic Survey, Chairman; Carroll F. Merriam, Baltimore, Md.; 
J. A. O’Keefe, Army Map Service; Julius Speert, U. 8. Geological Survey. 

The B:- aws prepared by this Committee were formally adopted at the meet- 
ing on June 9th. It is requested that these By-Laws be accepted by the Board of 
Directors of the American Congress on Surveying and Mapping and become 
effective immediately. 

A Committee on Technical Standards consists of R. M. Wilson, U.S. Geological 
Survey, Chairman; Prof. George H. Dell, Civil Engineering Department, Univer- 
sity of Illinois; Victor H. Flach, U. S. Forest Service, Portland, Ore.; F. W. 
Hough, Army Map Service, Washington, D. C.; Prof. Ernest J. Parkin, Ohio 
State University; and Lansing G. Simmons, U. 8. Coast and Geodetic Survey, 
Washington, D. C. Control surveys are of increased interest to private and com- 
mercial survey practitioners and engineering surveys of all kinds are often con- 
nected to standard datums for determination of elevation and horizontal position. 
The present standards for control surveys were defined by the Federal Board of 
Surveys and Maps about 15 vears ago. This Committee is reviewing these stand- 
ards and will make recommendations to bring them up to date in method and 
application. The Committee will also have the standards defined from the view- 
point of the private or commercial practitioner as well as from the Federal point 
of view. The Committee is working very closely with the Committee on Control 
of the American Society of Civil Engineers, and several members of the ACSM 
Committee are also members of the Committee on Control of the ASCE. 

The Committee on Highway Surveys has functioned during the past year 
under the chairmanship of J. C. Carpenter, Public Roads Administration. Other 
members of the Committee are as follows: Jon 8S. Beazley, State Roads Depart- 
ment of Florida; R. Getty Browning, State Highway Department of North 
Carolina; Charles W. Greengard, Cook County Highway Department, Chicago; 
Fred J. Grumm, California Department of Public Works; E. C. Houdlette, 
Massachusetts Department of Public Works; Allen Lee, Maryland State Roads 
Commission; Lloyd J. Morrison, Public Roads Administration, Utah; and Wil- 
liam T. Pryor, Public Roads Administration. 

This Committee has prepared proposed standards for highway surveys which 
were adopted as preliminary specifications by the Division on Control Surveys at 
the meeting on June 9th. The motion for adoption called for a wide dissemina- 
tion not only among members of the American Congress on Surveying and Map- 
ping, but specifically mentioned that they be referred to the Association of High- 
way Officials (Hal Hale, Executive Secretary, National Press Building, 
Washington, D. C.) and also be referred to the Public Roads Administration. 
This Committee will remain active, and any comments or criticisms on the proposed 
standards will be considered before final standards are adopted. 

At the technical session on June 9th there were about 70 in attendance. The 
formal program after the business session was devoted entirely to discussions on 
highway surveys. It is hoped that the proceedings of this meeting will be printed 
in sufficient numbers so that copies may be forwarded to Federal, state, and county 
highway department officials. 
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During the past year several publications of interest from the standpoint of 
control surveys have been issued by the U. 8S. Coast and Geodetic Survey. These 
are Special Publication No. 240, ‘‘Manual of Leveling Computation and Adjust- 
ment’’; Special Publication No. 242, ‘‘ Definitions of Terms Used in Geodetic and 
Other Surveys’’; and Special Publication No. 241, ‘‘ Natural Tables for the Com- 
putation of Geodetic Positions.”’ 

H. W. Hemp te, 
Chairman 


PUBLICATIONS COMMITTEE 


From the standpoint of obtaining articles for SURVEYING AND MApprINe, the 
Publications Committee has had an exceedingly disappointing year. If it were 
not for the backlog of articles accumulated last year (largely through the prize 
contest and papers from the Annual Meeting) I am afraid that our Editor-in- 
Chief would be in a sad frame of mind. 

Individually, the members of the Committee cannot understand it. Here the 
members, about 1,400 strong, have a medium in which they can print their ideas, 
thoughts, and experiences, and they do not take advantage of it by getting out the 
old pencil and a piece of paper, jotting down the accomplishments, and sending 
them in. No article is turned down if it is not, in the opinion of the Committee, 
controversial or too technical. If you hesitate, due to a feeling you do not have 
the ability to put your thoughts on paper, do so anyhow. We have means of 
polishing articles up so one would think that they were written by Francis Bacon 
or Westbrook Pegler. 

The Committee, after this introductory criticism, has this to report. The 
Journal is back to four issues per year. The next one, according to our Editor-in- 
Chief, Mr. Shalowitz, will be mailed out on or about July Ist. 

The Chairman wishes to express his thanks and appreciation to the Committee 
members for their fine cooperation in editing the articles. It has been and is a 
great pleasure to work with them. And, finally, to Mr. Aaron Shalowitz, our 
Editor-in-Chief, goes the credit for maintaining the high standard of the Journal 
and making such a fine selection of the articles we submit. He puts in a great 
deal of his otherwise free time on this work and deserves the thanks of us all. 

HetmutsH Bay, 
Chairman 


Topographic Surveying Division Reactivated 


‘ b-. President of the Congress, with unanimous approval of the Executive 
Committee, has appointed C. 8S. Maltby, Topographic Division, U. 8S. Geologi- 
cal Survey, to serve as chairman of the Technical Division on Topographic Sur- 
veying and Mapping. Mr. Maltby has accepted the assignment and will organize 
a committee to activate the Division, formulate and carry out its duties, and pre- 
pare for participation in the next annual meeting. 
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Resolutions Adopted at Ninth Annual Meeting 


The following Resolutions were unanimously adopted by the American Con- 
gress on Surveying and Mapping at the Ninth Annual Meeting ‘at Washington, 
D. C., June 8-10, 1949. 


RESOLUTION ON TOPOGRAPHIC MAP SCALES STUDY 


WHEREAS, standard topographic quadrangle maps of the United States, terri- 
tories, and possessions are now published on a multiplicity of seales, and it may be in 
the publie interest to reduce the number of these scales, be it therefore 

RESOLVED, that a special committee of the American Congress on Surveying and 
Mapping be appointed to investigate and study the different topographic map seales in 
use in the United States, that this committee invite a thorough discussion of the subject, 
and recommend at the next annual meeting any practical policies that the American 
Congress on Surveying and Mapping should endorse with a view to standardization on 
one series of scales for topographic quadrangle maps of the United States, territories, and 
possessions, and be it further 

RESOLVED, that copies of this resolution be fowarded to the Director of the 
Bureau of the Budget and to the Director of each of the Federal agencies engaged in 
topographic mapping. 


RESOLUTION ON HIGHWAY SURVEYS CONTROL 


WHEREAS, thousands of miles of ground control surveys in the United States are 
lost each year, principally because of lack of permanent monumentation and retention of 
records, and 

WHEREAS, the average density of monumented horizontal and vertical control in 
the United States is far below the minimum required for large-scale mapping purposes, 
for construction purposes, and for military ground operations in ease of national emer- 
geney, and 

WHEREAS, the permanent marking and recording of accurate highway surveys 
connected with the Federal control networks would materially increase this density in 
areas now most deficient in control and at a relatively small cost, and 

WHEREAS, the cost of establishing and computing ground control surveys repre- 
sents as much as 25 to 40 percent of the total cost of a topographic map, and the cost of 
topographic maps is borne in part by the States themselves, and 

WHEREAS, the proper preservation of such ground surveys would avoid needless 
repetition such as now results from special-purpose surveys, with a corresponding saving 
of expense to the States as well as to the Federal Government, and 

WHEREAS, State highway surveys represent the greatest potential contribution 
to increased density of horizontal and vertical control available for the above purposes, 
be it therefore 

RESOLVED, by the American Congress on Surveying and Mapping, that all State 
Highway Departments throughout the country, not already following this policy, be 
urged to give serious consideration to the economies of requiring at least third-order 
accuracy in triangulation, traverse, and level surveys, the tying of horizontal control to 
the State Coordinate Systems of the National network and of vertical control to the mean 
sea-level datum whenever possible, the preservation of such surveys on the ground by 
permanent monumentation at reasonable intervals, and the recording of descriptive data 
in a central agency accessible to the general public, and be it further 

RESOLVED, that copies of this resolution be forwarded to the Director of the 
Public Roads Administration and to the heads of each of the Highway Departments of 
the 48 States, territories, and the District of Columbia. 
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RESOLUTION OF APPRECIATION 


y 
» - 
WHEREAS, the elected and appointed officers of the American Congress on Sur- 
‘ ° . ° ° ° » 
mn Con- veying and Mapping serve without remuneration, be it therefore 
ington, RESOLVED, that the American Congress on Surveying and Mapping hereby ex- 


presses its appreciation to its President, Vice President, Executive Secretary, Treasurer, 
and Editor-in-Chief, to its Board of Directors, its Committee Chairmen, and its Tech- 
nieal Division Chairmen for their untiring efforts in behalf of the Congress during the 





r past year. 
a Sane RESOLUTION ON NINTH ANNUAL MEETING 
iy be in . : 

RESOLVED, that the members of the American Congress on Surveying and Map- 
ing and ping attending the Ninth Annual Meeting hereby express their appreciation to Murray Y. 
Poling, Chairman, Annual Meeting, to the members of the Program Committee, and to 


all those whose services have contributed to making this a successful meeting. 


eales in 
subject, 
merican ' ‘ . 
ition on . 7 
ies, and 


Changes in Constitution 


of he (Adopted at Ninth Annual Meeting—June 8-10, 1949) 
aged in 


ARTICLE V, Section 2 ARTICLE V, Section 9, Paragraph 2 
2. The terms of office of the President and The Nominating Committee of 3 mem 
Vice President shall be 1 year, the Diree bers, each from a different field of activ 
tors 2 years, and they shall take office on ity, shall select candidates for the election 
ates are January Ist following the Annual Meeting of all elective officers to serve on the 
ition of at which the officers are elected and con Board of Direction from as varied a field 
tinue until a successor qualifies. The of surveying and mapping activities as 
atrol in President shall serve no more than 2 terms practicable. These should inelude the 
irposes, in succession. All appointed officers and major government surveying and map 
1 emer- employees shall hold office at the pleasure ping agencies, state and federal; commer- 
of the President and the Board of Diree cial interests such as instrument manufac- 
tors. turers, engineers, surveyors, map publish 
surveys ers, and cartographers; geographers and 
sity in . members of educational institutions; and 
ARTICLE V, Section 5 representatives of scientific, technical, and 
| Trepre- 5. A National Advisory Council, composed of professional societies, 
eost of not more than 1 member from each of the 
States and Territories of the United States AMENDMENT NUMBER 1 
1eedless and other selected areas, having 10 or The American Congress on Surveying 
saving more resident members of the Congress, and Mapping shall operate on the basis 
shall be appointed by the Board of Diree of the calendar year, but elections shall be 
ibution tion to hold office at its pleasure. held at the preceding annual meeting. 
irposes, @ @ 
1 State wis » i , eT] 
bong. Che Tenth Annual Meeting 
icy, be 
d-order RESIDENT WRIGHT has announced the appointment of the following 
trol to general chairmen and subcommittee chairmen for the Tenth Annual Meeting 
e mean of the Congress in June 1950. 
und by i ; ; : 
sew Murray Y. Poling, General Chairman 
ye ati ’ 
Ralph Berry, Arrangements 
of the George H. Harding, Program 
ents of Francis J. Ortiz, Registration 


Franklin G. Williams, Entertainment 


Albert A. Stanley was appointed Chairman of the Public Relations Committee. 
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NEW MEMBERS 


ATRES, BENJAMIN H., Engineer & Sur- 
veyor, 206 Smithfield St., Pittsburgh, Pa. 


ANTREI, ALBERT C., Manti, Utah 


ARNOLD, CHAS. H., C.E., 1015 Rector Bldg., 
Little Rock, Ark. 


ASH, STANLEY B., 310 Union Ave., De- 
laneo, N. J. 

BADGLEY, BEN O., Chief Surveyor, City of 
Los Angeles, 548 City Hall, Los Angeles 
12, Calif. 

BAKER, RALPH W., Engineer & Surveyor, 
Box 708, Big Spring, Texas 

BARRY, B. AUSTIN, Manhattan College, 
New York 63, N. Y. 

BEADLE, IRA C., Sarpy Co. Surveyor, Papil- 
lion, Nebr. 

BENISH, ANTHONY, Prof. of Civil En- 
gineering, Univ. of Texas, Austin, Texas 


BERGMAN, O. O., City Eng. & County Sur- 


veyor, 522 Jefferson Ave., Sparta, Wis. 


BERKLEY, FRED L., Surveyor & Engineer, 
Dallas Power & Light Co., Dallas 1, Texas 

BLEEKMAN, GEORGE M., 207 W. Engi- 
neering Bldg., Ann Arbor, Mich. 


BOUTON, H. B., County Surveyor, Box 702, 
Polson, Mont. 


BRIGANCE, BURRIS G., Civil Engr. & Sur 
veyor, 101 Commerce St., West Point, Miss. 

BROCKWAY, GEORGE S., C.E. and Land 
Surveyor, 404 Guaranty Bldg., W. Palm 
Beach, Fla. 


BROOKS, HAROLD R., 619 Reservoir St., 
Baltimore 17, Md. 

BUTLER, JOE, 523 Royal St., Kissimmee, 
Fla. 


CAESAR, ARTHUR M., Pres. Henry Wild 
Sur. Instrument Supply Co., 26 Court St., 
Brooklyn, i. a 

CARTER, F. W., County Surveyor, 659 E. 
Main St., Brownsville, Tenn. 

COULTER, DON M., County Surveyor, Box 
811, Miami, Okla. 

DE GROVE, RUSSELL H., C.E., Box 358, 
Jacksonville 2, Fla. 


DE LANCEY, JOHN B., County Surveyor, 
Box 236, North East, Md. 

DUNICH, JOSEPH P., 2876 8S. Abingdon St., 
Arlington, Va. 


EYMAN, RAYMOND P., 4701 Connecticut 
Av., N. W., Washington 8, D. C. 


FAIR, WM. H., Jr., Land Surveyor, 124 West 


4th St., Los Angeles 13, Calif. 

FALL, LLOYD W., Land Surveyor, 1438 Ma- 
jestic Bldg., Detroit 19, Mich. 

FARQUE, CLAUDE W., Surveyor, 703 Main 
St., Crossett, Ark. 

FAXAS, ANTONIO AGUILAR, Oquendo 
362, altos, Habana, Cuba 

FLEMING, JAMES H., Surveyor, Box 284, 
Palmyra, Mo. 

FONFARA, EDWARD W., Apt. 28 C, 3822 
N. 7th St., Arlington, Va. 

FOSTER, E. J., C.E., Box 694, Laredo, Texas 

FOSTER, FRED W., Dr., Mich. State Col- 
lege, East Lansing, Mich. 

FRIPP, HARRY M., Colleton Co. Surveyor, 
Walterboro, S. Car. 

FULTON, WILLIAM J., 2607 Parliament 
Bldgs., Toronto, Ont., Canada 

GEBHART, BERNARD R., Asst. Co. Engi- 
neer, 227 N. Mill St., Celina, Ohio 

GHENT, VICTOR H., Surveyor, Box 903, 
Route 1, Annandale, Va. 

GLENN, E. 8., Box 568, Carthage, Mo. 

GRAHAM, J. H., C.E., Box 9, London, Ky. 

GRUMM, FRED J., C.E., Dept. State Hwy. 
Engr., Box B 1499, Sacramento, Calif. 

GUTIER, E. CHRIS, 4057 Budlong Ave., Los 
Angeles 37, Calif. 


HALL, JOHN IVAN, C.E., 
Salmon, Wash. 


Box 576, White 
HANLON, JOSEPH A., Land Surveyor, Box 
37, Maple View, N. Y. 


HAVENOR, W. P., County Surveyor, Court 
House, Poeatello, Idaho 


HAWKINS, LOUIS M., Tarrant Co. Sur- 
veyor, Box 174, Fort Worth, Texas 
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HENSLEY, PAUL, Cobb Co. Surveyor, 413 
Roswell St., Smyrna, Ga. 


HEWITT, H. R., Surveyor, Route 1, Winna- 
bow, N. C. 

HOLLOWELL, A. C., Surveyor, Corapeake, 
N. C. 

HOLMES, JOHN H., Land Surveyor, Harris- 
ville, Mich. 


HOWARD, FRANK Z., 
Court House, Klamath Falls, Ore. 


County Surveyor, 


JENKINS, EDWARD N., C.E., 1102 Walnut 
St., Pine Bluff, Ark. 


JUNEK, FILIP F., 14 T Hillside Rd., Green- 
belt, Md. 


KAMP, WALTER, Box 241, Carmel, N. Y. 


KEMPA, HENRY T., Surveyor, 5151 Maple 
Ave., Dearborn, Mich. 


KING, CLIFTON E., P.O. 
Houston 1, Texas 


Drawer 2643, 


LAMBERSON, RAY E., Surveyor & Engi- 
neer, 7827 N. Berkeley Ave., Portland 3, 
Ore. 

LEACH, WALTER W., Limestone Co. Sur- 
veyor, Grossbeck, Texas 

Mae FADDEN, CLIFFORD H., Professor, 
Univ. of California, Los Angeles, Calif. 

MARKS, GEORGE W., City & Co. Engineer, 
Torrington, Wyo. 

MAY, JAMES HORACE, C.E. 
Grande City, Texas 


, Box 83, Rio 


Me FARLAN, HAROLD J., 151 Barton Dr., 
Ann Arbor, Mich. 

MELDEN, CHARLES L., C.E. and Surveyor, 
502 E. Champion St., Edinburg, Texas 

MESSINGER, HENRY M., 401 Jackson SBSt., 


Bastrop, La. 


MILLER, HARRY C., 6303 Ridgewood Ave., 
Parma 9, Ohio 

MILLER, HASSEL, Civil & Mining Engr., 
Madison, W. Va. 

MILNE, DEXTER E., Surveyor, 307 Holmes 
Lane, Oregon City, Ore. 

MURPHY, W. J., County Engineer, Box 91, 
Kenmare, N. Dak. 

NEILAN, FRANCIS G., C.E., County Sur- 


veyor, i22 Yannear Ave., Somerset, Pa. 
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NORRIS, L. V., C.E., County Surveyor, 704 
Court House, Beaumont, Texas 

OXFORD, HUGH C., C.E., R.F.D. #2, Mon- 
ticello, Ga. 

PARROTT, ALBERT F., County Surveyor, 
521 N. Main St., Yreka, Calif. 

PATTERSON, CHAS. S8., Kleberg Co. Sur- 
veyor, Box 1321, Kingsville, Texas 

RATCLIFFE, R. JACKSON, Prince William 
Co. Surveyor, Manassas, Va. 

RENNIE, ALBERT M., Garvin County Sur- 
veyor, Box 170, Pauls Valley, Okla. 

RHODES, CHAS. L., Pres. Petroleum Map 
Co., 1100 Continental Bldg., Dallas, Texas 

RILEY, THOMAS E., Land Surveyor, 233 
Kellogg Park, Portland 2, Ore. 

RUDY, S. H., Surveyor, Route #1, Hammond, 
W. Va. 

SANDOVAL, PETE, Valencia Co. Surveyor, 
Los Lunas, N. Mex. 


SARGENT, CHARLES, Prof. Civil Eng. 
Dept., Univ. of Idaho, Moscow, Idaho 


SCHAEFER, ALFRED, 8910-107th Ave., 
Ozone Park 17, N. Y. 


SCHERMERHORN, PROF. DR. IR. W., Las 
suslaan 39, Bilthoven, Netherlands 
SCHNEIDER, JOHN F., C.E., 20675 More- 


wood Pkwy., Rocky River 16, Ohio 


SCHORP, FRANK J., 


Texas 


Surveyor, Pearsall, 


STAATS, HENRY R., C.E., 2907 S. E. Haw- 
thorne Blvd., Portland 15, Ore. 

SWIECH, PAUL C., C.E., 113 Patterson Ave., 
Carnegie, Pa. 

THEE, NICK M., Presidio Co. Surveyor, Box 
481, Marfa, Texas 

THOMPSON, ROBERT D., County Engineer, 
Stanford, Ky. 

TORBERT, LYNN E., Box 2031, Balboa Hts., 
Canal Zone 

VIDELA, CARLOS CORTI, Av. San Martin 
503, Desamparados, San Juan, Argentina 

VREELAND, ROBERT P., Professor of Civil 
Engineering, Yale University, New Haven, 
Conn. 
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WASHBURN, R. A., County Surveyor, Court WILSON, JOSEPH K., U. 8. Coast & Geod. 
House, Houston 2, Texas Survey, Box 1, Washington, N. Car. 

WERTZ, LEROY F., Warren Co. Surveyor, WINSTON, IRVIN H., 4210 Wawona St., 
304 8. Mechanie St., Lebanon, Ohio Los Angeles 41, Calif. 


WIGGLESWORTH, JOHN R., Temp. Bldg. WOODLEY, PRESTON S&., C.E., 1134 Jaek- 
#1, Court House, Arlington, Va. son Rd., Florenee, Ala. 


LIBRARY MEMBERSHIPS 


* 
HENRY WILD SURVEYING INSTRUMENTS SUPPLY CO. 
Heerbrugg, Switzerland 
+ 
PUBLIC WORKS DEPT., GOVT. OF THE VIRGIN ISLANDS 
St. Thomas, Virgin Islands 
- 
UNIVERSITY OF KANSAS LIBRARY 
Lawrence, Kans. 
2 
U. 8S. MARINE CORPS 
Div. of Plans & Policies, Navy Dept., Wash. 25, D. C. 


2 2 é 


Los Angeles Section A.C.S.M. 


A’ the March 31, 1949, meeting of the Los Angeles Section, a paper on ‘‘The 
Topographic Mapping Program in California’’ was featured. Mr. Robert 
L. Wing, Topographic Engineer, Department of Public Works, State of Cali- 
fornia, reviewed the past mapping program by the United States Geological Sur- 
vey, and other agencies, pointing out that changes in the quality and scales of 
mapping in California have paralleled the growth of the State. 

**In the early days when much of the State was almost unexplored,’’ said Mr. 
Wing, ‘‘maps of small seale and limited accuracy were satisfactory. The need 
throughout most of the State was for some type of map coverage rather than for 
extreme accuracy. However, as the State grew, and mining, agricultural, indus- 
trial, and recreational developments spread over more and more of the State’s 
area, the need for more accurate maps at larger scales also grew.’’ 

Although 1.7 times the total area of the State had been mapped by 1944, after 
65 years of mapping activity, Mr. Wing reported that only about 13 percent of the 
State’s area was mapped to satisfactory standards. 

In addition to enjoying Mr. Wing’s informative presentation, the 33 members 
and guests present were inspired by Mr. William C. Wattles, Chairman of the 
Property Surveys Division, who gave a convincing talk about the A.C.S.M. pro- 
gram and activities. 

Former Vice President H. R. Saunders, a prime mover in reactivating the local 
Section, arranged the program. Plans are being made to form subtechnical 
divisions to further the activities of the national divisions. 
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